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XXI

INTRODUCTION'

'Momas F. Powers

In early 1972 the Food Service and using Administration (FSHA)

Faculty at Penn State adopted a basicresearch aim: to identify the

major forces shaping the food service industry with view to under-

standing the probable direction of change in those industries. is

is an interesting question, worthy of study in'itself. issues

addressed are of vital importance to the food service industr r Most

. fundamentally, however, the nAd to'study this issue resul/tg/from the
.1

needs of curriculum planners at'all levels of Food Service Education,

Recognizing the highly traditional structure of postsecondary

Hospitality Education, the Research Coordinating Unit (RCU) of the

Pennsylvania Department of Education proirided funds in 1971 for the

redevelopment pf.Penn State',4s associate degree in Hotel and,Food Service

Management- Because of RCU's interest in Hospitality Education,"VSHA

approached that agency about abase line_ltudy to.deVelop a picture of
04- I

the Food Service industry, of 1985790 to provide, necessary. information

for planning Voctidhal Technical food service curricula'at the secondary

level.' With the support of the Home Economics staff of.the Department
X

of Education, RCU offered encouragement to our efforts.

Aavex the next year, a team of research scholars frOm across the

University interest &d in'this area were identified from the areas of

food science, engineering, nutrition,, economi urbari systems planning,

as well as that of Food'Service and Housing AdmSnisttatifon. In late

/.

r- 4
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1973, funding became available for a Yiterature search and planning

sty and work began in December of that year. The present volume is

one outcomeb( that.study.

second outcome oeour work is the design for a second phase which

winkle implemented beginning July 1, 1974, to construct "scenarios" of

the future world of .food service--reltptic explorations of.the effects

of reasonably foreseeble changes.*

In this second phase of the study, a base will be prkvided for

considering issues such'as what kind of food service industry is likely

*by 1985? What kinds of jobs will such an industry offer? What knowledge

WI

p

%oft

and skills will those jobs require? Which part of the knowledge and

skill base cen best,be addressed byeducatIon? Ultimately, then, our

product should not be a curriculum made up of the traditional "pieces"

iFtechnical curricula of the future. The real clientele of the study--

f food Service education but a reasoned basis for planningvocational

freghmen entering high pchool in 1976 (and thereafter)- -will not have

reac* their 25th year by 1985 and will still be trusty "under 30's"

by 1990.

The present work is not basically about b1e future; it is a study

/ of the present (which will serve, however, as the basis of the subsequent

effort to consider the future)." The purpose-of the study is to m- ap the

economic and technologicaAlierritory of the industry; to identify the

. --dynamics shaping the industry today; and, to separate out from the many

useful questions researchers might find of interest those which are

* For a discussion of the use of "scena0.os" in considering the-future
and a useful, populdt exposition of some of the problems-and pit-
falls of long range forecasting, see Kahn and Weiner's The Year
2000. - '-

e



crucial to an orderly consideratim of the future.

Food Science and Engineering

Aa:Pofessor Joseph MacNeil m4kec clear in the section on fodd

science and technology, the potential ?or change wi kin the existing

technology is enormous: A picture emerges o technology that is past

basic,.ground breaking research and moving at an accelerating pace into

highly specialized apOtications. Specialized, high volume ayste

,

directed at a particular (food) r ti material or group of food products

are coming into_their dDri, inc easing the volu f individual products
/

available, thus reducing do ts, through economies of scale. Difficulties

of processing particular /products are eing overcome and increasingly

,/

the final product is corgbination udts which, themselv are

already highly proc ssed by the y reach tke final proc ssing

steps.

A pri40.p research of Professor Frank Schmidt

transfer, a subject which udes topics such as cooking, fr ezing and

cooking viewed from an -ng easing standpoint. While signifitant

heat

" advances appear to be a the point of a_doistion or in the aling in the

use of radar ranges an 1191pipes, no basic technological breakthroughs

are expected in heat transfer techholOgy, Interestingly, the major

change he sees in equipment does not represent.so much a technological

change as a systemic change resulting from equipment systems with a
r

capacity enormously greater than even a largo kitchen and offering

substantial labor economies. 'These new systemk, however, are able to

operate economically-at much lower levels of output caps ity than the

typical frozenlood manufacturing plant, thus offering substantially

0



xiv

"4"..

reater flexibility in the line of frozen (or chilled) prepared products

available.

As Schmidt points%out, the communication problems between scientists,

engineers, equipment manufacturers, and food service mar1agers retard

the work of all. Development of a c9mmon vocabulary, a recognition of

the valid point of view of the others within this group, a d an.under-
,

standiag f their problems would be highly desirable. One likely side

effec of the preSent work is the development of concrete efforts at

this University to encourage such intercommiTication.

A'significant point which emerges from a consideration of the

sections on Food Science and Engineering, which is confirmed by field

observation, is that any product or process innovation'that benefits

the independent also benefits the larger institutional operation. Many
so

. of the mostrecent developments in equipment do offer unique advantages

t(51arge-scale food serviCe.opexatias--and,operations that learn to

use large-scale food production in commissaries and other mass feeding

oniexts. A visit by, project staff- to the National Restaurant Exposition

revealed a number of new, large-scale food production systems, but only
"

one new piece of equipment which was usable by the individual restaurant

(a steam convection cooker).
.

Since consumers' views of restaurant prices are shaped by the

price of alternate services, the availability of economies of scale in Pr...-- .
, --

/ large-Scale food production facilities, and the coniequent, ability of
4

.4 4 '
such operations to pass on savings = the. guest, may well Il'lead the res

to make unfavorable price co arisons when dining in reS/ t!aurants unable

to achieve such econo es. One way in which some economies are being

achieved in is through commissaries. The time may

r 11.
s' -I- -4



have come when food wholesalers off# "commissary function" in a

broad and varied prepared product'lin ndividualized to local tastes.

The "Neff" system dis ussed b Schmidt certainly appears to offer

advantages to those who car use pitch large-scals food. production systems

as commissaries.

Nutrition and Food Service

Professor Barbara Shannon's'study of Nutrition as, a fac
v

affecting food service is especially timely. The effects of consumerism

can be seen in many industries, but that forge has floe-jet begun 0
//'

affect the food service field seriously. As an industry, we still have

time to act without pressure but nutrition wjill certainly affect the

industry's future, particularly in such rapidly-growing area of

public sector feeding as school lunch and congregate feedinfor,the

aging. /
/
Professor'Shannon's study reveals important, but currently

/
neglected areas for research.

A
The effect of the foot service establish-

'

ment's production system'(reconstitution and holding of product) on

nutritional values has not been adequately studid no has there been

definite work on nutrition retention in frozen prepared food. Since

,institutibnal feeding is increasing rapidly and the use of frozen

prepared food is accelerating in all foOd service settings, a clear

understanding of the nutritional. issues related to the twb interacting

areas of concern is called for. Consumerists, once aroused by an.

irresponsible (even if unintentional) rendering of services? generate

pressures that are difficult and expensive to deal with. We may hope,

that the research necessary to identify the relevant issues will be

r- .23
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forthcdting. It seems likely that an essential- part of the food service
. ,

r-

workei'8 knowledge b,ise in a future, increasing consumerist world will

include an understanding of the handling of products for maximum.

nutrition retentton, particularly in,mass feeding where 30' percent or
- .-/

'more of, the gues't's nUtritional intake is controlled by the establishment.

'Urban Systems

Professor EugeneBazan explores the' effects of demography and-

migration on-the demand for food service, pointing to fhe'importafice

of-increasing suburbanization. He reviews the effect of life style'and

income changes on the restaurant industry economic structure and the

dndustry's response particularly franchising, in. meeting this demand.

.

, Theseconcerns are viewed An a context xtf changidg,traqsportation which,

. ;/ ,

,

. .
. .

,

in turn, affects not only demand but the physidal distribution systems

7: ..,. .

which serve the food service ihdustry, Wililethe techniques Professor

4

!

Bazdrie4loys-inhis essay are already well-known 0.8°0:ai scientist's,

they have not been widely applied in'the area, of food service'. The
,

.

implications of Dr. Bazan's contributions,are, therefore, particularly

interesting.,.
'.

Econonikm,and the Food Service Industry.

.

i
.. -°Professor James Smith Offers us a "map' of the.food and beverage:erage:...

. 4
-,

.-..
. ,

. ! .

proddction and consdmption.system, tracing product from raw material to
- ' -
'. -...

i .

retail safe, showing the veriouS''secto/rs of food service_ as part of the

retailestablishment serving the guest.

Tnis Study shows, too, developments over tite in the amount of

valde added by aab'or--in the various segments of the system, and it're-
.

,'

views tht. Bureau of Labor, Statistics EmpioyMent Model (which -may,, in

"I

.1" /
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part, serve as a basis for the eicontinuation of the present work). In
/

reviewing the material on value added, it*;i1S interesting to note the
/

grawth'in four,yearsin theftemoun of labor added in fo od service

establishments pf from just unde 20 percent to approximately percent--

A A

an increase in proportiod which ia,Atielf, 20 percent. Statistics

Presented by Smith offer, in addition, Supportfor the notion (which

MacNeil' has developed from another point of-view) that the amount of

value added/to the pKoduct in manufacturing final y purchased by the

retail sector-for subsequent" resale to the consumer has increased

significantAy.
/ 9 ..

' Smith's summary Of the patterns o ;food cons ption o families
.

.

/

... , , m
, / ..- .

, r'of different sizes and different aiacomes offer/encouragement to the
0

,--.. - v.' % ...

/
. food muservfiCe,industry. Smaller spent nearly as much on food

. v. .

rs,

/

away from homeras laiger families, and t ere is a sub tantial increase
. 0

. . A 111' /
in food consumption away from Nome as ncome iner ses. In a time of

. .,-

, .

increasing incomes and smaller families, this empiri:Cal-vidente of .

/7.
/,

cO um'qtr behavior suggets strong continued demand for the output of44
:.

N

.,..'

the food d-service industry.' An imporpitt point that emerges .from the

, .
.-e,

,
statistics on the industry as a whole is the grow h of the

.
..

idstitution4 market.
. i/

Industry Dynamics, /
/

;11 /
In theitectiOn of',' this report on-industry dynamics, a principal

/
focus of concern is on labor coat and Supply and on the productivity

of labor. tally, a bibliographic essay sketches the dyna cs of the

industry 4 they are perceived today, Principally (though not exclusively)

by Wri /end/Publications outside the food service .field.
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'/A: _,1' , ,Naive obsWivat n suggests, that the average age of waiters and
icv, i

,
ti

c
., waitresses (serVersis,*increasing in fife. dining establishments. the

\ '
/

, /

possibility that the number of young 'persons who have chosen or will
v

a

" Choose a career as servers will be inadequate to meet the replacemetik
4 '

needs of the restaurant, ndustiy led us to undertake,a pilot study of

probable labor supply'trfends with respect to servers. The time avail-
.,

I able was not' sufficient t(:) complete the analysis.\of this data by the

publication date orthis

be reported in atspecial
4

.

Function of th.s Volume

In preparing this report, we have attempted not only to "tell -

/
what we learned" but to-devclop a basic, document which might be.useful

tolobd service achers and curriculuni planners-as 1411 as a volume

which Might b, of. interest to the, dustry and to'studentS. The

/."

,

detailed Table of Contents enabl s the reader to find those sections

which covtr,his or her special interest. Considerable effort has been

devoted, to6,fto indicating spurce' so4hat the reader interested in

reviewing' the topic further can go to the,original article or articles
'

,for more detiiied study. No pretence is made that this volume is a

report. This "server study" will, therefore,

addendunrto this report.

thriller; we hope it, can be a useful reference document.

6 . ,. o
'The contr tors to this volume have used several' recognized

scholarly met for collecting .441 citineexistint information. We

?.,

Intentionally encouraged them to use the method both Comfortable to.,

them and us ful for a reader interested', In consulting original sources.
4 .

''. .-
'' .

In fact, ne of theprincipal goals of this studywas to acquaint a

reader ith the mountains pf,helpful literature that exist and to direct'

0-e



uickly and easily, to that material.

fore we offer this suggestion: If you intend to read this

-volume from cover to cover, from beginning to,end, by all mean's proceed

that way. If however, having consulted the Table of Contents, sibu find

Janessay that sounds particularly interesting, turn first to the bibli-

graphv that concludes that essay. If you are a food service educator,.4
you will probably notice titles that sound as though they could comple-

ment'necture, a classroom assignment, or even your own research. If

you are a food service professional, you may find articles that can

expedite your work--that s, save you time; effort, or expense.
1

.

Having scanned the biliograPhy with care, next read theeliggy it

helped shape. You will immediately see how the contributor has woven

the main points of his source material into his essay. Like all

bibliographical tssays, these y.)..A.ce the_main points of the source
-,---. . /

'1'71'ii::-144ais into an overview context, narrative and sequential in tone.

addition, they usually suggest in only a general way the more

t

,.,

the subject matter-received in its original context.

essay imparts 4 good deal of, general information;

'!--... ' % .`,.
urce, erial that builds -it typicallgreats specific material

-,,-.

N

. r

"Y.
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INDUSTRY DYNAMICS:

AN INSTITUTIONAL VIEW

Labor Cost, Labor Supply and Th Service Industry

Introduction.

Labor is identified by economists as o of the three basic

factors of production: land, labor and ca tal. It is clearl one

of the mosobasic inputs to any kind of enterprise.* Labor costs of

the,Tood service and housing industries have undergone seemingly

radical change in recent years and structural developments in the

labor market' suggest. that the pattern of change will not only 4

Lontinue but accelerate. A number of factors have bid up the price

of labor in recent years. Principal among these are a growing

economy coupled with a relatively tight labor market; and, the social

welfare policy of the state and national governments.

This section-will review briefly historical trends in wage rates

and in the minimum wage, examine new factors whose effect is only

beginning.to be felt from the social, policy domain, and attempt to

consider the probable impact of logical future developments on the

work force and hence on food service and housing

The Minimum Wage

Toward the end of the Great Depression of the 30's, the Fair

*
This discussion has been adapted from one that appeared in The Cornell
Hotel and Restaurant Administration Quarterly (May, 1975), pp. 5=13.

:29
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LAboT Standards Act of 1938 was enacted. "The Goals of wage

regulation w:'-1)elimination of poverty resulting from substandard

wages; 23 creation of the necessary purchasing power to maintain

high levels of employmentand output; and_3) establishment of a

floor under wages to prevent repetition of the &ownwad wage spiral

experienced during the depression. The minimum wage established by

that act was 40c an hour. After World War II the act was-' amended in

1949 raising the Minimum wage to 75C an hour. Overtime penalty pay .

provisions were clarified and spelled out in considerable detail in

this set of amendments. In 1955 the minimum wage was raised to $1.00

an hour and in 1961 the basic minimum wage .wasjaised to $1.25.

The general trend, which is summarized in Fig 2te 1, was clearly

one of raising wages. During the same time, legislation was passe&

broadening the coverage to include more industries and to include_

smaller firms. These tendencies reached the hospitalit naUStries

in 1966, when the national minimum wa e as -iaised to $1.60 an hour

and food service andhou _ng establishments were brought under FLSA

_r gul ion at $1.00 an hour with fifteen-cent raises each year to

bring the industry's wage to the national level of $1.60 an hour by

1971.

The Rise in Earnings. As Figure 2 suggests, average hourly

earnings have risen for hospitality industries, as have hourly

earnings of other service employees and other retail employees and,

indeed, as have wages fOr all employees. While the lines representing

wages in these various groups are not perfectly parallel, an

examination of the figures suggestS that the rates of increase
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experienced by our industries have not been radically different than

those of other industries.

Figure 3, which reflects no, orgy hourly ipcome but also the

length (i.e.g, number of hours) of the work week, su est that hotel

food service employees' weekly earnings eve risen at a rate

similar to other employee groups.. An inteiesti g development shown

in Figure 4 is that unemployment benefits (for a oyees) begin

to approach the rate of compensation for employee

and housing industries..
2

he qoo service

Althought.wages have xisen rapidly industrieA; that

increase has, in fact, been less sapid than the rise of wages in the

economy in general. Hotel wages rose 70 percent front 1958 to 1970,

while wages for the whole economy rose 80 percent. Food service

wages rose 30 percent from 1964 '(the earliest year for which this

data is available) to,1970. samelberiod, wag s for all

employees rose 43 percent. On th,o't'her hand, the-rise in wages in

the economy as a whole was accompanied by an increase.in productivity.

Output per man hour in the United States rose 12 percent from 1964 to

1970 and 35 percent from 1958 to 1970. Unit labor costs for the_

entire economy rose 27 percent from 1964 to 1970, and 34 percentktom

1958 to 1970. The relationship between output per man hour, unit

labor costs, and compensation in the total economy is compared with 14-

wage data for hospitality industries in Figure 4.

The Plateau in Productivity. Although no separate productivity,

index is available for food service and housing industries, it is

importan to notice that the majority of the workers in our industries

T.-

k+'

an 911
1!4r.,
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Average Weekly Earnings of Production`(Nonsupervisory) Worker%
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Figure 4

Average Weekly Earnings of Food/Drink Establishments

and Hotels/Motels Compared to Indices of Economic

Productiv y.1947 to 1970
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are engaged in either personal service work or in manual occupations

' in which only limited productivity Iincreases are available through"

mechanization. While wages for hospitality industries rose a a

slightly slower pace than in the economy as a whole, it .eems

reasonable to assume that productivity in traditional hospitality

firms such as hotels and restaurants rose only marginally.

Some increases in productivity might be noted, for instance in
4

40 _

the trend toward more_ self ---service:s(bar instance in the use of
OOP

buffets, jeduFtion in bell staff services) and limited economies may
-4-,

have been realized from glic automated devides as dial Switchboards.

The basic picture, however, remains one of a labor intensive,

personal service industry. If this reasoning is correct, it follows

that unit labor cost's (i.e., the portion of revenue from each cover

sold or room rented required to cover labor costs) in the hospitality

industries have risen at a substantially higher rate than they have in

the economy as a whole.

It is instructive to look at the firms in our industries which

have improved productivity. In fast food, where the number of covers

served per employee is surely radically higher than in the more

traditional restaurant setting, what we have is not so much the
//

introduction of automated equipment as the complete redesign of the

food service system relying on a drastically simplified menu and self-

service,3 as well as the introduction of industrial-engineering

techniques accompanied by a certain amount of automation.
4

As wages rise (along with other costs) the operator-has really

only twochoices,tide from going out of business. Those are either

r,



to rework the system to eliminate labor fast food, perhaps, by

drastically simplifying the .system) or i corporate the/ever higher .

cosCatricture in the, price offered to the consumer aid maintain the

traditional level df service. As prices in tradi4o al service

settings rise, that increased price structure /'ffer an inducement

to innovators to develop new, simplified rats, h as the fast

food operations have done; to compete on a

traditional establishment:

Social Polici anO,Labor Supply

basis with the

Writing in 1965 on the labor market of the'

ohn P. Henderson stated,:

ng industries,

But for the unskilled 5D to 60 percent of ers at the.
base of the lodging industry pyramid, the are few

o alternativs, and these workers do not h e much
opportunity to-move into new occupatio and_industries.
It is this lack of, mobility that ha-allowed the /.industry
to continue to pay such low wages ,to many employees,
since it is obvious there'has been no need to offer-h her
wages to attract the requisite number of workers.5

This condition, so recently describeeby Professor Hen arson, may, in

fact, be changing'radically at the present time. F ure 5 compares

wages in the food service and housing industry to //incomes available

for -"novwork." While general assistance has Fever been competitive

with wage earhing?', pattern's set by AFDC (Aid for Dependent Children.4----

/ are clearly on e verge of being competi ive with the w scale of

our industry.

Work vs. Welfare. In eva ,luatiig Fi re 5 it is important to

realize that the hotel or restauran worker of interest is not the

tipped worker but the 50 to 60 percent Henderson referred to as

r
447.1, )77
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Figure 5

Average Monthly Benefits: AFDC, Generhl Assistance and

Unemployment* Compared to Average Monthly Wages*

for Food Service and Hotel/Motel Establishmenfs
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*Wages and unemployment data represented Welfare benefits measure cash benefits
by weekly amount x'(4.3) only--does not include other services

,-, such as counselling, medical services,
ckener -al assistance and AFDC benefits food stamps and non-recurring grants
Per family i such as special allowhnces for winter"

clothing or furniture

*

o Is/motels

ood service

nemployment
(1962-1970 = 4t,% increase)

AFDC plus $30 income,
disregard factor
(1962-1970 = 82% increase)

FDC

(1962-1970 = 60% increase)

eneral assistance

/
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/
unskilled. Thus, under-statement of tipped income is not a factor in

the, comparison. On. the othtr band,,it is perhaps even more important

to notice that the,welfare benefits shown in Figure 5 are probably a

significant understatement of the actual benefits available.- In

addition to the dollar income received fiom AFDC, enerally indluded
r'

A.. .....

19 -67 /

eage Wage...,
nimum Wage

Welfare Allowance*

Changes ip Avera e Wage and

Non-Wage Incoi'n in /New York4 State

*Average of all welfare'p
Source: Du bin; We.fare/Income and Employment

/
//

rams

/,
1965-70

Table 2

Increase

13% .

30%

40%/

Changes in AFDC Payment , Benefits an
Recipients in New Yo State

Increase

AFDC Expenditures 156%

Increased Benefits 52%

Increased Number Of ecipi nts . 48%

Source: Durbin, Welfare Income and Employments

In -those benefits are ',free medical care, food stampb (and free lunch
.\

for school chtfdreft)) and substantial f,red counseling services on /

ecOnomic, family, and social matters.r As one'authority has put it,

"At isworth po ping out here that a Sob at the minimum wage level; in

..Nel' York Cit ylitld/411 equivalet annual incomesignificantly lower
' \, , . .

9,--- I

than', the; cheduled welfare budget all wance for a family of four.
,2

,

6

elfare:WieTits,, as Figure 5' ndicates, haVe increased"--

-r
4 q

.
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/ 7

dramatiCally in the past thirty years:_ Durbin, in a study of welfare

benefitS.in New York states that "welfare' benefits increased More

than average, wages in manufacturing, more than the minimum wage and
/

more than ,the average or mm/dinum gnemployment compensation benefits,!".?

.tetW"eanAT62 and 1967 Durbin's studY shows average wages rose

13 percent while the minimum wage/Tose.30 percent,and-the-welfare

allowance rose 40 percent. AFDC expenditures have grown 156 percent

between 1965 and 1970. This growth was attributed to increased

benefits (52 percent) and increased number of recipients (48 percent).

These rates.of /change are summarized in Tables 1, and 2;
/. -/

Another point to recall inIgauging the understatement of the

/welfare benefit is suggested by the dotted line in Figure 5 which

begins in 1969 for AFDC, referred to as the 'income disregard factor."

. I

Beginning in that year the first loI p of earned income (and a
, / /

, .

declining.portion of a4 incpuie oiler that amount) was disregarded in

computing welfare benefits. While the intent of this is to encourage

employment on the part of individuals on welfare, it may have the

additional effect of making welfare more attractive, since a person

can work about one day a week in, some kind of partttime job without

any welfare reduction. Moreover, case workers fommonly igno're

sporadic, non-recurr earned income, and many welfare recipients

engage in baby sitting and a wide variety of ether activities that
, -.e

are convenient for their status in life and which'are difficult for-
,/

welfare dapartmenes' to establish as bonified employment for purposes_

of reducing welfare payments.-

.

The most generous benefit's for,non-work are found in AFDC_) and

'

4
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4

AFDC is certainly the fastest growing form of welfare. These

benefits are generally (though not exclusively) supplied to female

heads Of household. Thus it might bethought that the effect of

this policy is to reduce the number of women in the work force. In

practice, however, welfare benefits have the effect of reducing work

force participation by adult male and teenage children.

A recent study by the Economics Department of the First

National Cityytank of New York discussed changes in work forte size

8

in New York City. Figure 6 shows a comparison of work force trends

I
in New York City with national trends. The reduction in New York's

force is accounted for by two factors, a stable level of population

__and'a decline in labor force participation contrasted with a rising

national participation rate. The logical speculation which arises

out of this bank's study is that the reduction iri work-force

participation is in larg-----'-iTineto welfare alternatives. The

reduction in the work force*is:1:centered in, though not limited

the younger segment of minority, female workers.'9 This, quite

obviously, is also a reasonable'description of much-Of the clientele

of AFDC.
6

Where Are We?

At this point, it is clear that for many years our industries

have been subject to the pressure of rising wage rates. As wage cost

has increased, either prOductivity was increased to offset some or

all of that cost by redesigning the system, using ever simpler food

service systems as in fast food,- the price structure of the

r
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establishment was changed to-pass on to the consumer the increase

in the cost of the factors of production.

The rising price of the products and services of the traditional

hotel and restaurant industries has provided an inducement to

innovators to design still more systems which were of lower cost to

operate and hence could be prol'iided to the consumer under the umbrella

of the price structure of traditional establishments.

A developing trend, however, in social policy is the growth of

4
various welfare incomes to the point where-they-ieneraIly approach and

commonly exceed the incomes of those working at the 1 et end of the

wage scale. It should be noted that these-bIhefitS

all workers, nor' do they apply all the time. As a>general rule,

AFDC benefits are limited towomen-who are heads of households, while

-
unemployment is available only for a period of time--(an average of 26

weeks) fallowing on some employment and thus cannot be pursued as a

way of life permanently. 'On the Other hand, the rising leyel'of the

general welfare benefit, more generous standards in the granting of,

food'stamp benefits, and the constant pressure 'to raise thefloor of

general assistance suggest that,the standards now set by AFDC may

emerge as the set of standards td be applied to a broader group of

welfare recipients within the foreseeable future.

At...least two effects can'be anticipated from an increasingly.

generous welfare policy: One of these is to establish an income

floor
*
for'all workers that may be more significant than the minimum

wage. Clearly, if an employee can make more money by not working

than 9korking, the employee is likely to engage in a rational

choice based on economic considerations and choose the more remunerative
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"non-work" over work. -Moreover, many observers of the food service

and housing industries have noted that there is little in the way

of intrinsic reward to be had from our industry's unskilled jobs7- As

Durbin has pointed out, "if working had positive value in addition

,, to the goods and services Turchaseable, the person would not have to

be paid so much to give up his leisure; but, obviously, if work is

actually so distasteful that it has a negative value, even more has

to be paid.
"10

A second probable impact is that today's-welfare benefits offer

a choice between work and.non-work to ever larger number of employees.

Thus, a person/who shrinks from the stigma of being a welfare

recipient may nevertheless choose that role. If she is a mother for

instance, she may think that stigma less important than,her desire,

and need to be with her children. In some subcultures, of course, the

presence of any sagma'at.oll iS open to . -us we h Ve notquestion:'Thus

only the effect of a wage floor but, increasingly, of-withdrawal from

the work force by unskilled workers with a resulting labor "shortage"

at the lower end of the skills level scale.

Where Do We Go from Here?

If we face a pattern of.still steeper wage cost increases coupled

with even greater scarcity of unskilled and semi-skilled labor, what

,kind of consequences can we expect? Perhaps the most difficult

point foct_many operators to accept is that serio41, fundamental.
<

A!

tavA/Jimclat. .

difficult to accept because the hospitality industries are and have

0been anchored in our own traditions. It took a Memphis I e ateMemphis

changes in the way 1,1 do business are in the offing. This is

1.1
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developer --Kemnons Wilson -rto-revolutionize the post -Woild War II.-

lodging industry and a handful of inventivelood -service operators

develop the fast food concept.

Faced with innovative competition, a surprising number of

operators have-oh6Sen to "stand and fight" on the lines of what

they have seen to be their standards-Of-Service. While there is

limited 'quantitative supportifor my position, it appears that the

. batting average the fraditional operator faced with innovative

competition has not been particularly good over the past 25 years.

A few outstanding operators have dOne very well. But the number.W7

hotel rooms in operation declined from 1,550,000 in 1948 to

1,265,000 in 1972,
11

the countryside is littered with closed diners

and family restaurants of an oldmodel; and many prestigious !'great"
4

restaurants have experienced - difficulty as well, often closing their

doors.
12

In the lodging industry, some of the difficulty may be

attributable to the separation of the operator's knowledge of what

must be done from the owner's decision-making power by the ignorance

of many owners, informed as they are by a view of the lodging

establishment.rss an investment without necessarily appreciating the.

operating realities which govern the long run success of that .

investment. Still, there are enough operators of a traditional cast

of mind that they can rdly be excepted from a general statement

regar ing re ce to change. .

If change is coming, what kinds df change may we expect? Some

obvious changes in materials used are probably at hand as, are major
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changes in the e. pment to handle whatever processes are required
/

by thewZrk=6f-eheastabl 2 ant- _-More fundamentally, change

in what we think of as 'service is almost certain to occur. What
-
follows should not be thought of---;;1::ions" but rather as some

-

.

preliminary speculations on th.e liktiy directions of change.

Changed Materials. If labor becomes both scarcer and much .

more expensive, the market for prepared foods is likely to expand.

40° In general, it seems reasonable to assume that the large food

processors' economy of scale advantages will become more pronounced

e_.4--as the hospitality industry's wage scale rises. As is a/ready the
-1

case to a degree, moreover, lack f availability of unskilled labor=-

as well as its high cost--will _orce operators to move further and

further toward the ready end of the raw-to-ready scale in purchasing.

C,r

This .arger market may increase compet- ition in that. area, hope ly

resulting in improved quality and variety, and posfilbly-

volume increases--reddction in prices. It is premature to predict

the development of the food service establishment into a seTvice-

intensive retail outlet for manufactured goods, but this may serve as

an approximate description of direction for. some segments of the

industry.

4

The increased use of dispoable service seems virtually certain,

<particularly in the light of the improving quality of disposable

ware. This development is, however, clearly boUnded by environmental
0

constraints, both as to scarcity of resources reflected in higher

disposable ware prices and by disposal problems related to pollution.

Increased concern with water quality may, however, operate to the
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' disadvantage of permanent ware and hence to the advantage of

disposables.

Changed Equipment. Equipment changes that were not

economically feasible fiiie years ago may well Offer significant cost

savings in the labor market of five years from now. If the move to

manufactured foods referred to above takes place, however, the

principal on premise food service equipment changes may be expected

to be related to materials handling systems dealing with the way

product is moved from receiving into,storage, from storage to the

preparation or reconstitution station, and thence to the server or

guest. ./

Perhaps the most important--development in'equipment will be
7

in the capabilities of the industryissUppliers. The computer

operated, small-scale food preparation systems,
1

.

3
pioneered by

European manufacturers, may make it quite possible that the structure

'.,of the prepared food mantfacturing industry will change.from,one

dominated by laege companies to one in which company commissaries

and commissaries operated by institutional food wholesalers serve a

number of retail outlets in a relatively localized market,

Toward a New Concept of Service

If'we are to think about serve in a constructive way in an age

of exponential'shange in costs and availability of labor, we must'-
. ,

change the set of questions we are asking in a fundamental way. We

must shift from discussing what we are asking in a fundamental Way.

We musi, Shift from discussing what we knOw to what We do not know.

Discussions.of service among industry people foCus on alternations or
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xeinforcementg of tradity nal patterns of service and traditional

service roles: "Bellmen carry bags and w -resses serve food.

How can we change those pi to d em better or at lower

cost?" These que4tio ncen on what we know something about,

but, fro); a seys.,, ,, tic view, they begin at the wrong end'of

the,piocess. Qur stion must become, "What satisfaction does the

guestrequIre this process and how can we, without regard to
.

trad,

,

atterfts, offer that satisfaction to the guest at a

is ealistic. More simply, what is ur objective, stated

.0
."

n terms of the guest's needs and wants?" This shift in orientation

disposes of a lot of mental baggage but since the baggage, for most

of us, is a lifetime of experience, it is hard to lep go.

Jerome Vallen in his recent article, "Service: A New

Definition,
"14

stated dilemma in economic terms. To paraphrase

his point, it is an economic axiom that when the marginal utility

(Satisfaction) per dollar is less for one good than for another,

the consumer shifts his expenditures to the good with the higher

economic utility per dollar. This is what -has ha,ppened with service.

With no real change in the absolute utility provided by personal

service, the utility relativeto non-seryiCeigoods has clopped

because of the failure of the hospitality industry to increase its

productivity at the same pace as other industries.

While much of the evolution ih service may be de-personalizing, .

it is equally possible that mechanization may make possible the

"Re-personalization".of some service processes by eliminating time-
/

consuming' hand labor. ma:Op ablItto move from "rooming.,the guest" .
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4
--

as a physical process to "greeting the *guest" in a way the guest

_perceives' as satisfying, for instance. The key is in a shift from

thinking of',the traditional process to concentrating on the needs

and wants of he guest as the starting point in our reasoning. It

.,

is clear that both labor cost and labor supply constraints are making / A

impassible the delivery of traditional services in more and more

operationg. Rather than 'whittle away" at the quality of service,

it may be time to begin a bafic,redefinition /of the process.'
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the Impact of Productivity on the Service/Restaurant'

3.

The market for the food service, itaismidely accepted, is enhanCed

by increas ,jng incomes, rising /education levels and an increasingly

widely traveled pUblic._ Evidence of a basic interest in fine fdods is

suppli d by.the substantial audiences attracted'to televisiOL programs

related to haute oUieine such, as that of Julia Childs and "the Galloping

Gourmet; " as well as by the growing circulation of Magazines such as
4 J

Gourmet and a substantial increase in sales ofwide varieties of cook

books.

Service restaurants, howevelr, must compete with alter ate leisure

and recreation choices., Equally importantly, the food servi

ability to satiafy1/4 demand is basically a function of changi

the factors of production and

of this article explores data

industry's

costs of

of an emerging technology, Th .balance

on productivity in vari4s'kin s of food,

in the mix of rservice establishments and infers, from the change

aurant types in operation since 1960, the direction in which the

di moving. Finally, the potential impact of large quantity food

_duction_systama_will be assessed as

greater variety in food selection.

C 4

My. particular concern is with

in uatry

p

laying the,grpund_for a move tow

the service restaurant. It will be

ro

.0

appropriatto divide those in turn into two general groupsi the
,411,

luxury festaurant and.the family restaurant. ,A separate klUd of service -

-or

system

family

is found in cafeterias which are generally competitive with the,

restaurant. Table 1 presents

ow'

an operating profile developed by

..

r
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'

Freshwater of 25 food service operations frbm`dataxathered in 1968 for
e.

.

cafeterias and in1969 for restaurants. Six single line 'and' six double

'

.line cafeterias, six family restaurants and'seven luxUry restaurant?

we
1 2

e reviewed. '

As_Ta le 1 indicated, the double line cafeterias differed ',from

ti

- the .fam y restaurants' and singl -line. cafeterias, in being" larger

operat ons. .A11,:three economy/ however, have roughly-
,

comparable check averages. heir food Cost ranges between 35 percent
.1

a d 38 percent, their tayroil'costs between 30 percent and 34 percent

/
s.

2/
1f sale The famiiy restaur nt, with a chair turn of 8.6 appears

to ma e a more prodctive,Use o its physic facilities but, once

In compar on witch a chair turn of approximately five for cafe-
.

erias-, there is a rough similarity in result.

These three economy style food service operations an be contrasted
. _

with the luxury.res4 t.aht whose dollar sales,exceed those of the smaller

economy Lod se Vice establishments. This dollar voldme is attained,

,.
however, with almuch smatler number of guests--roughly one-third the

number of gueSts served in the single line cafeteriaor family-rest-
.

'0 aurant. Clearly this result is achieved because of the higher selling

price with a check average of approximately fi

inithe economy perations (not check average

hand, the food cost lies wit n the ap ximate rangeof the economy

C,

times that experienced

1969). ''On the,other.

esiablishmene(at the upper end) while the payroll lievat the lower

end of the stale for the other operations.

In choosing t ese operations, Freshwater and his colleagues
.

specifically chose representatives of successful operations within each

,

field. Clearly, then, theseoperations a iot iepre:seittative

O
r

/

.

(4'
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TABLE 1-
' .

-

29

Operating Profile of 25 Food Service Operations
,

Single,inea Double.Linea "Family Type Luxury
Cafeterias Cafeterias Restaurants Restau'rant b

Estimated Annual
,

Sales' $.525-;000 $ 872,000 $ 563,500 $ 702,200c

Av'erage Daily .

Guest Count' 1,260 2,136 1,290 381

Check Average $ 1.22 $ 1.20 $ 1.34 $ 6.26

.

Food Cost % of
Sales 38% 36%" 35%4. 3-9%

Payroll % of
Sales 30% 34% 32% 2;9%

Chair, urn/day 5.2 ,5.0. 8-.6
x
1.4

.

aAverage of Six Studied

bAverage of Seven Studied

Generally Lunch arid Dinner only Served

Source:, Agricultural 'Research Service

TABLE
,fr

Ratio of Productive Man }fours to Total Man 'Hours°
,

Single Line Cafeterias
a

DoublelLine Cafeterias

Family Type 14estaurentSa-

Occasion Type' Restadran,ts

Performande.

81.2

-70..0

''.

. .

b
Ave'rage of Six Studied ,-Source:
Average of Seven Studied

c
Based onsWork Sampling

*
.

A

Agricultural Re-
sear.h Service
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Table 1 actually understates the labor cost in se *restaurants

because it ignores tips paid by the guest directly tcr.employe If

we assume no tips are given in cafeterias and a tip of 15 percent

the average tip is given in Family Type and Luxury restaurants and

add 'that amount to both sales and.payroll cost, a significant change

in relative cost patterns results which is summarized below:

Table la

Establishment . Check Check Wage Payrdll Wage Payroll
Type Average average bill ,% with- bill with

Without with 'without out tip ,with tip
tip tip tip tip

Single Lime
Cafeteria $1. 41.22 .37 30%

Dauble Line
Cafeteria ,1.2 -1.2 .41 34 - .41

Family Type
Restaurant 1.34 1.54 32 .63

Luxury

Restaurant 6.26 7.20

1

30%

34.

38
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restaurants but rather represent relatively successful.versions of these

styles of operations.

Freshwater's studies focused on the ration of productive man hours

to total man hours. Table 2 'shows that the luxury restaurant had a

productivity performance that is well within the range of the productivity

of the economy style,operations. Turning to Table 3f we begin to see

drastic differences between the economy type restaufant a
\
d the luxury

operation. Very clearly the labor requirements, across the board, are

much more intensive for the luxury operation. The time consumed per

hundred guests for cooking the more elaborate dishes in the luxury

restaurant occupy something on the order of three times that of the more

4
economical restaurant. The same is true for the salad department and

for warewashing. Personal communication with Mr. Freshwater confirms

the supposition raised by Table 2, namely that these variations in man-

hour requirements' are the result of. more complex service_snd not of some

lower efficiency that was not accounted for in the statistics. There

is simply more.silverwarc,,mo.re\china and other utensils used in dining-

in this style-restaurant-than thr° is in the less elaborate economy

class ti;i1Sequently, there is more work generated per guest in ware-

,washing, just as salads and cooked foods reqbire more attention and _man

. hours in this style of operation..

Similarly, in customer service it is possible to make rough

...-

coMparigods eia-het,w_the family type restaurant and the cafeterias if
. . .

servin*g.and utility, and'43-os. andtraylabor in cafeterias are added

together. (This does involve some inaccuracy since part of the, work

done in'* cafeteria might be accomnted foi by

pantry ersonnel a.conventional restaurant.) Cafetekias require
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TABU 3

Summary of ,Unhour Requirements for 25 Food Service
Operations

Man hours per hundred guests requife'd by

Single Line
Cafeteriasa

Double Line
Cafeteriasa

Family -Type
Restaurants a

Luxury
Restaurants

.Meat and
Vegetable. 3.30 2.90 3.85 13.89

Salad' 1.20 1.02 1.44 5.23

tare washi'ng 3.10' 2.86 3.47 11.75

Customer service 35.75

Serving & Utility 5.75 6.83'

Bus & Tray 3.19 3.78

Bar 5.69

Bakery , 1.85 .96

Total Direct
Labor 18.39 18.35 20.86 72.31

a
Average of Six Studied

b
Average of Seven Studied

Source,

.00

Agricultural Research Service

TABLE 4

'Productivity in Food Service Establishments

k

Food Service Type

Luxury Rdstaurants a

Family Restaurants 20.7

Cafeteriasc 18.3

'Direct Labor

Man Hours per Hundred Guests.

72.3

Fast Food d

a
Average

b
Average

c
Average

d
Average

of Seven Studied
of 31.x Studied .

of Tfaelve Studied
of'Tqelve Studied .

4-

10.5

Sourc,e: Agricultural Re-
.

search Service



between 9 and 10 1/2 hours per hundred customers for service c

in this fashion compared with about 12 hours in a family type staurant.

The luxury restaurant requires nearly three times that amount abor.

for serving-or nearly 36 hours per hundred guests. Ignoring the amount

of time required for bar operations, the luxury restaurant still
.

requires well in excess of, three times 'as many man hours per hundred
410

guests as do.any of the econom

Table 4 presents summary data for the !thole spectrum of-food ser=

vic rat ncluding preliminary data supplied by Freshwater on

erations. N,that data indicates, the fast food establish-

with its extremely simple operating format requires*half as many man

PP
t served as the family restaurant and one-seventh that

of the luxury restauran
fro

The 4ata that are presently available measuring chows er time,

oductivity in food service establishments, is unsa isf ory

any precise statement because of the large number of-establishments

with' no paid employees" (ie., operated by the owner and hi's family)

which report sales but no es, thus distorting the relationship of

wages 'i-o_output by seriously un stating the industWs total wage

1. The-information available, however, supportshe general con-

ciu*-ionA)c%. zero change in productivity' over thelnDi_ten- years. The

rate of sales per employee for the food service industry is the lowest

in the United States economy.
4

This assertion is based on data for

the entire industry. Since there has been a very substantial increase

in the number of fast food establishments,in that 10 -year period and

these are known to be more highly productie, there is a reasonable

presumption of an actual reduction in productivity since 1960 in the

r
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balance of'the fast foo\) reata rant industry: While wages.hare

y more rapidly in the food service industries than in

ther sectors of the economy, a zero ptoductivity change compared

with an average annual productivity change on'the order of 4 percent in

the rest of the economy builds a strong inflationary trend into 'the

cost structure of the restaurant industry.
'

This strong inflationary bias appears to fall eapecially heavily

the luxury restaurant. Prices over a six year span at New York's

very top -aUrants rose approximately seventy percent. "On a broader

sampling, at seventy of New York's finest restaurants_ the increase has

amounted to perhaps 50 percent in six years."
6

Since this study was

published in early 1972 it does not take into account the recent steep

price rises based on food cost changes and is largely the result of

rising labor costs only.

Fine dining establishments of pre-W4rld War II featured a labor

intensity that is hardly availabla.in the United States toda . The

old Ritz-CarIton had a kitchen staff of 60 including five sauciers,

with a waiter and waiter's assistant for every two tables and a

captain of waiters for every four tables to assure perfection in ser-

vice. The price of a typical teal in that establishment was $3.50.
7

Since that time, the size of kitchens has been drastically reduced

even in the finest restaurants and in the vast majority of restaurants

the number of choices available to the guests have been. very drastical-

iy reduced. Recent trends in industry composition may shed some light

on how fine dining establishment will fare as we move into the future.

Table 5 demonstrates that there has been a fairly limited growth

in the total number of restaurants since TO. This growkh is more s' t
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. TABLE 5

Change in Number of Firmsi
United-States Restuaant Industry 1960-1969

Restaurant and Specialty

1960 1969 Change

Food Units 247,000 254,000 + 7,000

Fast Food Units' 16,000 37,900 + 11,900

Restaurants Other Than
Fast Food 231,000 216,000 15,04

Fast Food Units % of
'Total Units 6.6% 14.9%

Source: Economic Effects of Franchising

TABLE 6

Change in Number of Firms,

3

United States Re6tadran,t

Restaurant and Specialty

Industry, 1960-1971

1960 '1971

Estimated

Change

Food Unirq t 247,000 256,000 + 9!000

.Fast Food Units 16,000 46,200 + 30,200

Restaurants Otherjhan
Fast Food 231,000 209,800 - 21,200

Fast Food Units of
Total Units 6.6% 18.0%

Sources: Economic Effects of Franchising

The Specialty Restaurant-Industry
Hayden Stone, Inc.
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From 1960 to 1969 there was an increase (/of only 000 restaurant

operations in total while there was an increase of .21,500 fast food

establishments, clearly indicating That the number of

restaurants has actually declined. frdm 1,960 to 1969.8

somewhat more provisional data bads o mate

security firm of Hayden S:1-t(. t 4thate
4.

ments indicate an increase restaur

non fast food

Tab36 presents

.by the

of establish -,

kinds from

'1960 to 197/ and a pi/ysional e timaie of the number of fast food

establishments, 4?6,70" , indic.1ates an increase of 30,000 operations,

nearly 300-perce growth in the eleVen-year perdod. The indicated

decline in min-fast d,restaurants of 15,000 'esE /lishments is a

reductitnof six and one-half percent of the 19601total.

In looking bather, at prodUctiyity rates, it was c
- ... ,;.

atimeof rising wage cost, in an industry with

--1 luxury restaurant donfrontc a', dlffitult -ituation.

se is an interesting case study. Figure 5a represents
,,

r that, in

-ucEivity,

igure 5 pre-

an operation

which features 'adisInctive,$co tirstyle nst service restaurant with
-..

tha bare minimum of personal sdvAce available. -Figure 5b presents a

restaurant with moderate amounts of service but still not in the Yuxury

/
class while Figure 5c_presents the results of a luxury restaurSnt,

three opera ons are, located in the same city and ow4d by the same

1

The information peesented is shown in the-form of an index

1967 representing a base year. In the low services; counter style

. J.
------ -/---,

res tauran,-;the average cover remained relatiyely/tonstant while the
/

/

197/0, wage costs began to

/ .

...'.....
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skyrocket, and in 1971 It became necessary to begin\to raise prices.

With this price rise-the average number of covers began to fall.

There was no "easy:time" in-the medium service configuration

operation. Wages per cover increased in every year since the base

year and the cost of an average cover also rode, and there was.a modest

reduction in the number of covers served over the time period.

In the luxury restaurant, wages per cover rose more steeply but

prices rose slightly less quickly, perhaps because, here, the prices

began at a higher absolute level than in the other two cases. In any

cas , the number of cusomers fell off substantially.

These three examples can not offer "proof" of anything.' They

serve to flesh out a line of reas ning, however, regarding the.effect

of the pressure of wages on pries. The pressure of wages on profits

results in necessary price increases and when prices are increased,

customers may choose, in a highly competitive market, to seek ter.

alternatives. The question which arises is basically dhe of price

`elasticity of demand, and there is simply not enough data to tell us

authoritatively the point at which rising prices will drive off more

revenue an is earned by the price increase. In the case of the third

(luxur/) restaurant mentioned above, it can berreported that satis-

factory profits are not being generated,'and a review of the trade

press or for that matter, of the general business press indicates that

the, results being achieved in luxury operations across the country more

any mLre approximate those of the third case: falling guest volume and

a break-evdn or losing operation.

odutivity in luxury establishments is relatively low in terms

number f guests served; thus; the amount .of labor added is clearly

7
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wh'St the customer is paying for In

4

zero productivity change setting

with rapidly rising wages, the resulti,can only be rapidly increasing

prices to the customer. It is an axiom of economics that when prices

rise, the demand for goods ec roes. Thui, as-prices in luxury st-
,

aurants increase 'relative to the general price level,'we can-
.

.these operations to be relying on a smaller and sma
. ,

population for their clientele. More generally th

service restaurants which have been developed

Steak and Brew, Emereons, or ,Steak and Ale, apPeafeto rely orea fast

it success. 4By reducing thgenumber of icesfood format for th

available to guests, they reduce the nupie of man-ho s required,

service Person-in the kitchen drastically and simpliifyiihe work

nel/an_the front of the house as well. Using a relAively lowPbut
e

consistent quality product (tenderized steak),

very much like the table service restaurant of

.fact, a stripped down version systemically more like McDonalds tk4er a

these operations look

yesterday, but are, in

traditional restaurant. Ant it is useless to speculate on how long

this particular format will be favored by the guests, the relative
7.!

uniformity or lack 'of differentiation between operations may make it

unusually subject to'competition from innovative oRerators who discover

a distinctively different format.

An alternaEive strategy for urvival has been suggested for many'

years in the adoption-Of frozen prepared foods to reduce kitchen payroll

and simplify operations. Four basic. advantages of "manufactured" fo ds

have been suggested. First of all, factory preparation 'eliminates "the
,04

built in inefficiency of the restaurant" in which production is contin-

gent onxthe arrival and ordering bph or of the guest. Factory preparation,

r



also offers signifie..ant economies of scale ovet even
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largest com-

mercial restaurants. The factory can also make more efficient use of

joint products (such as the various cuts of meat on a carcus as well as
s

trim, bones, etc.) Finally, the space coats of a'factory are less,

particularly those associated with land cost in typ al manufacturing

locations as contrasted with land and space cost good fqod service

location10

The frozen prepared food strategy, hOwever, has presented a number,

of difficulties. Basicallyophators have found that the quality of
I /

frozen foods available was often not'acceptable to the better class of

restaurant and the variety,Of quality products,available /has been

entirely too limited. In general, the scale of product on required for

.

a frozen food plant or similar operation is such that a limited number
I r.

of:relatively standard products developed fo a nati nal market are the

best that can be hoped for. This standard, often undistinguished,

.product combined with high transportation cos is arising from shipping

a refrigerated prodUCt across:substantial stanc4s make for a product

whose advantages are limited,

An alternative large scale.'

the equipment, systems devele

presented by

1

Opean
11

These

equipment system; appear uality small

batch cookery using the best methods of -f ng in a plant whosvize,

however, is such that it wo ld logically serve a'relatively smaller

Q

market and-beable to offer

being adopted in commissary-
ca

ins/titutials.and school lun

'wider variety. This equipment is piesently

operations for large state and county

that an institutional food

ch programs. In this country, the posy
t

V.

wholesaler or restaurant chain commjssar9
s
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, .

would acquire such equipment in order for that firm to establish itself
'''

,

.'
, ,

Ias a small scale, fleXible manufacturer of frozen pre pared food,'seems

to ,be aVdea whose time is about to come. Provided rigorous quality

control measures are followed, experiments at the CornellHotel School,

Undertaken during the late sixties, clearly indi cate that recipes 'for

12,13
the very finest foods n he adapted for freezing. Work undertaken

by the Army suggest thet where a chilled rather than frozen food system

can be Used, superior quality in many products will result, providing_

the food can be served, within 72 hours of preparation.
14

Win Schuler

Restaurants operate eight restaurants./n Michigan ''and Indiana using a

/
menu featuring a large number of centrally prepared foods, the majority

of which are shipped.chilled rather than frozen.

4

The European equipment referred to earlier, offers the pOtential

flexibility to introduce an element of. "custom design"'in the manu-

facturef Of frozen prepared, foods' because of the feasibility of relatively
.

!short product runs (1000-10000 portions).' Thus, the next turn of the

wheel may see a resurgence of high quality and variety rat4er than one

.

more step toward the all-purpose energy pill as the model of dining

experience.
.

r
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Toward a View

of Industry Dynamics

Introduction

43

Ii the course, of conducting this prOjeft, the audio; ;reviewed
/

numerous articles and publications., ManY of them are cited and described

in this report; others were not judged to be helpful in the task at
d

hand and are not cited at,all. Clearly, then, this article does not,

constitute an effort 'coward an exhaustive review of the vast number of

articles in.the world of food.service. Rather, it presents a highly

/
//* I

,,. /

selective review with emphasis on publications which are not a part of
. / . /"

the restaurant,erade.press {though some articles from such publication's

are presented); Reliance on materials
/.
from outside the industry's

/

"estAiishment".offer ns a view of ourselves as others see us.' Thus.,

the content of the article has been shaped not only by the author'e

i /interpretation of the literature he reviewed but as well as by the

./''''' / to lity of that literature/ 'T

I

,

.4

] Gradually, the outlines of a view of.the forcepshaping the

I . ' /

iustr);' became clear.

,

The balance of this essay presents an overvie
.

/ t

.
ithsse forces and relates them to particular articles which thp,/,

/ ,e
/ - ,

thor found helpful. as tie.formed his views. , / X
.

s

Supply Factors,
A/'

present age is seen as a "golden .age of food suppy /and

r
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should continue for 25 or 30 years. More intensive cultivation, however ,

swill be necessary to maintain thest supply conditions. (Vickerey, 1)

While new sources of protein are available ih abundance from fish, leaves,

plankton, bacteria, and petroleum, we face the cultural problem of

keeping eating from:becObing a neutral, automatic caloi intake. (Rey, 2)

Labor supply, on the other hand, presents immediate problems to

the food service industry because of high turnover and low productivity.

while the average annual productivity change in the United States is

fourpercent; there is 'practically no change in prpductivity in the food

service industry. (Kotschevar, 3)

A significant source of income to restaurant workers come from

tips. For waiters and waitresses; however, the hourly income figures

available suggest that a high average income for servers employed full

time ranges between $6,000 and.$7,000- (These estimates are based on

a percent of employer food volume rather than emplOyee income reporting,

which may be subject to downward Bias motivated by tax avoidance.)

,(O'Connor, 4) Resistance to tipping may

in packaged vacations and the increasing

-Cost-conscious traveler.' (Anonymous; 5)

be increasing with the growth

entry into the market of the

One afiliwer .to the problem of

eo the problem of the minimum wage - -is the addition of a

service charge. in-some instances,-the service.charge has met with

guest,acceptance (Musser, '6), but there is-also some evidence of guest

,'resistance to service oharges. (Anonymous, 5)

Fashion, Style and the Matter of ua

Not ,surprisingly, traditiOn:N st;lurantt-.receive increasingly,

critical "reviews" as prices rise. Quality Of service is seen as

%

.



extending beyond the server to practices related to tipping"push

N
drinks, overbooking, credit card acceptance and the li ke. (Perh

Lunch business is boOming, but aolmtown :dining spots face rious dif-

45

ficulties with the high tab dinner meal which is forcing many

relocation - -or out of businesS. Some 3tt the possibility of, an

industry made up exclusively of fastfOod.establishments and very
,/-17-\

expensive luxury restaurants. (Anonymous, 8) Others see a decrease in,

into

demand for formal dining as a result not only of rising prices but of

shifting social customs, as well. (Anonymous, 9) A significant number

of well known fine dining establishments have closed their doors with

factors cited including not only rising labor and product costs but

also rapidly rising metropolitan rents and resultantly very rapidly

rising restaurant prices. (Carruth, 10)

Fast food offers foods traditionally eaten by Americans (Anonymous,

11), with a shift beginning recently from hamburgers toward such

newer entries as pizza (Anonymous, 12) and the very recent emergence

of steak as a fast food! (Anonymous, 11) While the somewhat different

"all you can eat" format presents an'operator with problems, enticement

to gorging is becoming an acceptable and successful marketing technique.

(Anonymous, 13 and 14) The ilformal style of the merging popular

restaurant often goes to'extremes., (Anonymous, 15)

A definable American cuisine exists in an embryonic stage (Anony7

mous, 16), but the-difficulties of delivering high quality food may

require the combination of a high volume, popular priced operation

.41

with a more service intensive restaurant under the same roof, with,

mil) or three operations sharing a common production, staff and facilities.

(Anonymous, 17)

444
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A

.#

Ready Foods. One possible-approach to making hig quality cuisine

an economically feasible product is found in frozen prepared foods. A

great deal has been written in the trade press about the uses of frozen

prepared foods but a series of experiments leading to the perfection of

very high quality frozen prepared foods have been conducted at the

Cornell Hotel School and may not have received the-attention they de-
.

serve. The term "Ready Foods" was used as early as 1962 to denote

foOda-which ate partially ottotally prepared. (Christian, 18) The

concept advanced, however, to refer to foods prepared on premise by an

operation thus maintaining their own quality standards and, ideally,

achieving economies by concentrating expensive, skilled preparation

labor in a n rrow period while permitting expanded menu variety.

(Bayles and MacLenna 199 Considerable flexibility is offered.by

fairly lengthy storage times for high quality sauces, and specialized

procedures have been developed for handling wine cookery, difficult
-

products, and other special applications. Of pafticular importance is

.....

MacLennan's suggestion of replacing the volatiles by adding a small;

amount of the original volatile ingredient (for instance, wine) at the

-tina_oLreconstitution. (MacLSnnan, 20 and 21) The development of ee

Escoffier's recipes for ehe"Ready Foods" method suggests that unusuallA

high quality-fcradt ca 'be prepared using thOse methods. While reports

of commercial restauraiv converting successfully to the "Ready Food"

system wer not noted, it is clear that this technique is coming into

use in hospitals and institutions. .(Sherck, 22)

Marketing,

food service industry has clearly entered the arena of national
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marketing with the application of such sophisticated marketing techniques

as test marketing in selected markets to determine the feasibility of.a-

new menu item for a whole chain (Anonymous, 23); or testing an entire

restaurant conce (Anonymoua, 24); aswell as to making increasing

use of the experience gained in marketing by other non-food service

retailers. (AnonymOus, 25)

The cost of even a relatively uncomplicated television campaign

at the national level is impressive. (Anonymous, 26)/ saller chains

reach a certain size, they are able to enter_r_hemationals

tourney and begin competing with national chains as well as the independ-

ent local operations. (Anonymous, 27 and 28) SmaLler...Iheiris howeverr

are able to identify regional markets within which 1fiey_4n-"tske on"

national competition with substantial use of the electronic media. _ ....

(Anonymous, 29 and 30) Franchise groups are able to mount not only.--

parent company campaigns but also to a;1--ret_zubstantial_matching

expenditures in local markets ting a national theme throu

penditures of local affiliates. (Anonymous, 31)

............

The development of what is essentially a fast food format with the --

appearance:of a full service restau --the format put forward by such

groWth chains as Steak and Ale, Steak and Brew, and Emersons - -is really

7
a marketing innovation rather than a technological innovation. (Anony-

\

mous, 32) rj.ilelir ficulties of competition in the media faced bythp

independent are not only related to a high dolma "entry-Ovel" but

also to the conceptual and techniEgi-UiTticUltiaOf-ireTia campaigns

on the part of the independent operator. (Anonymous, 33 era 34)- As

15-de reviews articles on food service chains which use extensive ad-

yertising, particularly in the electronic media, he is struck by the_

A

4



48 '

degree to which the 30 second or 60 7cond "commercial" format rein-

.

forces a simplified menu strategy.

In at least one case, operations research techniques have .been

to helpful in analyzing potential restaurant-locations,

sting est urant locations, and existi staurant performance with

respect to loca ion. (Sella,

Fast Food and the S ecialt Restaur nt

With the development of largp-national (ains, a iew and valuable

source of information is opened to the student of the F od Service

Industry; se, rity analyses prepared,by major brokerage houses. -3iveral

lar have deva d analysts with expertise
1
in the food service

\

ndustry. 1(An n ous, 36) Perhaps the best known and most successful

food' firm studied by security analysts is McDonalds,_ who have been

sutcessul in every'market they have entered, wi.th -growth accounted for

by both increasing number of units and increasing_the average--sales per

unit. Foodand payroll combined typically run just under 60 percent-'

firm's expThigtrirr---beingj, Inkling. (Brody, 37)

The "specialty reSteurent industry2!-
, -

but a cludes coff ops, d nner steak houses, and such

miscellaneous specialty nods as Pizza. (Reiss, 38) The typical fast

food customer for fried chicken tends to be a working wife with children,

ws a fast food format systemical-

an Abve,Iverage family income but only average social status, a yen

for exci ent and sociability rather than homemaking and is described

as ". stereotype of our modern suburban hougewife." (Tigert,Lathrop,

d Bley, 39")- Changing food consumption patterns are supported by

rising education and income levels, greater. mobility and leisure,
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the growing number of working wives,,and the development of technology

49

and masS me ia. (Ullensvang, 40)

Some fr nchiiees have become, themselves, large chains, as is the

case with Gi o's (Anonymous, 41). Applications of the fast food system

are particul rly appropriate to such entertainment complexes as

Disney World: (Anonymous, 42) The food busineiscontinues to be an

unique indust y in spite of the simplerOperating format of the fast

food company. This is indicated by the failure f some conglomerates

who have entered the hospitality business unsuccessfully. A good

example is the unsuccessful attempt of General Foods to absorb Burger

Chef. (Anonymou4/43 and 44) As food companies become large, na
. A i '.../..

i

/.1 . SEcorporations, problems related to accounting policy, SE ations,
,,,..

and similar consideratiohs become,a part of
e ,

e food Fivice manager's
.

. t k

t of problems. Accounting problems have been particularly trouble-
-- -

.:- some to fast food franchising companies. (Anon 45) The large/

companies have oped

market and are well on

to/the'international

way to hecoMing multi-national firms.

(Anonymous, 46, 47 nd 48) /

Some Views of the Future

Sales are increasing for the Ind y as awhole but the/ luxury

rant is troubled by fea f violence at-,night, high prices, and

-72,

hift of o u the suburbs. The fast food franchise sector

11.11.0 its oubles as well, tit udi substitution of,a franchise

conc for ma aerial , poop,gite choices, squabbles between

oe eg-, and acr Gneing,irpeg6 While the

ments are chain aff4,liated, 91 percent

."
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.

of,the luxury food establishments are independents. Doty, 49) A'

quiet revolutiOn is taking place in the restau At i ry basically

,similar in nature to the evolution of th- gro,oery store from an inde-
....... f,... f ,

' :,

pendent neighborhood store' cha"tO n operation marked by expanding

sales volume, reduced custO

Smith, 50)

services, and'collective purchasing.

Changes anticipated include the increased use of computers and

other non-human control systems and devices as well -as -Reparation of

foods on a large scale in local'operat'ions. (Willett, 51) The

possibility exists of a completely automated, computerized restaurant

in which the olfactory and visual environment is manipulated. Conveyors

could move good to apd,dishes from the table quickly and automatically.

(Avery, 52) A principal means of fighting changing cost patterns in

the near and intermediate future is frozen prepared foods. (Califano

and Weiss, 53) New kinds of food products may come to substitute for

better known ones with increasing frequency as there is evidence that

consumers are not only willing to accept artificial flavoring but have

A
evencame to prefer it! (Bralove, 54)

The food service industry is no* and will continue to be experienc-

1 'ing a belated industrial revolution 'as it substitutes production line

labor and (capital for craft labor. Structural change is facilitated by

ystems approach with possible emphasis on c9nvenience foods. Some.,

50 percent of the units are currently reported to be using some conveni-
N

//lence roods. erkins and Penn, 55) New delivery systems such as

monorails are already havinZ an impact on hospital food service (Walek, 56),

but perhaps the most fundamental equipment change in view is found in

I

A
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the Ruropean food production system referred to as the "cooking street,"

'featurng large quantity, au\tOmated foo' production equipinent in a

commissary ot quasi-factory petting. (Ronan, 57).

'73
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aurants. Exacerbating the situation is the selectivity of luxury
restaurants about credit cards they will accept; with many of the most
expensive refubing to accept any Businessmen find many otpthe same .

restaurants "complacent and'sloppY" with neither food nor service
comparable to their prices. Further, the short shrift given.t'he nqn-

. -drinkinsue-amer and the intense pressure applied by restaurant staff
to tip heavily is especially rankling.to the businessmen interviewed.
Finally, some luxury restaurants tend to overbook= reservations- -some-
times meaning waits of over two hours. The'feeling among top executives
is that fine dining is becoming an increasingly rare pleasure:

8. Anon. "Dining Out in America - How"Old Ways are Changing."
News and World Report, (April 20,i 1970);.pp. 92-94.

t
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Dining-out is undergoing change thahas a'profound impact on the

restaurant business.. Ldnch-ttme business, is booming, but 'at night,
downtown restaurants. are empty, forcing many to Close,01 relocate.. -With
^money so bight thAse days, post families can:no longer afford the ldxury

4 of eating out% 'Those who can Tatronize eitber suburban restaurants
or less expensive, fast food services. 'Rising cost prices and the

.difficulty, of finling and .keeping.reliable.help also hurt the restauxant.
business. In the future, we may 'see only the elegant restaurantand:.
the franchise, Bast- service type, with nothing in between-.

4

° 9. Anon., "Toast Farewell tb the Djia.Hour,, Seven CoArse Dinner.'! "'
Advertising ,Age,. (October , 193a); p. 45.

. . 1.
. ,

. .

The retreat and eventual abandonment of the full course dinner is
- .

'I.

seen by the author as a result of shiftiAg social customs and habits'.
and severe economic presgures on.,the restaurant .industry. the declining
tendency ofthe family to eat/ as a unit, the trend toward consumption.
of less food on an increasing number of occasions during the day--all ' ,

suggests the demise .of the'ull course dinner menu.. A generation
weaned on fast foOds is liable .to view the formal dinner. tith ppsitlive
aversion. Increasing 'labor and laved costs liAve almost completely ,,-
undermined the economic viability of the full 'course ainner,menh.°

, .
, The article ;foresees the rep4acement of the full course drnflitr i. .

'menu with a limited selection of entrees Of 444h quality mAll in'tlie, ' e ,-
,same Taahner, o the abbreviated .menias '.of Fragge Is fours-and tfiree-st4r

1 yr
0restaurants. , - . ; , . - ..

, .' '.

, .

-, t;

10. 4leanore- Carruth. "Restauranteers. Ne41,:Some. Recipes for Siirvivai.'"' .-
.

,Forlun%,, (March , 19,72) , p. 91 . 't j .
.

.
, .

,. ,

. . ... -
f.

. .

: . , . .. .
:

.'' ,A large n(nabkr of fine, restauran'ieliaNte closed .thetr ,dobrg. arid 'some

.., ... , ..

.. .

ate. epeaking.2f -the 'end of an, era.. This -developpent is noticeabrecnot
only in. Islew York but ln. 15 majoi:citiee' s.ehdigid 'across ;the United '

States. The difficulties of. the 'fine dini4;egtablishtenti are attributed
to exploding labor. costs;' union pregskaref4 limited or zero-growth ,in

prOductiyity, rising' raw 'produCe costs with meat' and frall' showing the
:

4 greatest rise;. FO?&T.iht(14.4 rpSt4tirali.eV :.:siiriAicAnt pressure is 1 , .

of ,86 0 in. ofteoeea going to'840 when the pld buildings 'were replaced .44
-' that a alloollingreal eg tate ' valZies' With, the square root 'rental charge .. ,

w th new one. In six years,' there has beerr.a 70%. increase in, prix
ixe menus at New Yori's very topbrestaurante tihile a 50% increase was
ted'In a broader sampling'of 70 "good to finest" New York restaurants.

Changing styles make the formal restadrant seem "passe" to many
. Ioperators and. customers. ,

/' 11. Anon. "The Roadside tourmet: Pop Goes. the Food:" Newsweek,
. (September 25; 1972), pp. 76-78. ,

. .

, : e. . .

s ? , ., -

In 1971 there were ,35,547 franchised fast food 'oUtlets throughout
the Unittd State's with a gross of. $5.3 billion. Projections for ,1972

*Indicate -a 22 P-dident-indtdage 'to$6.5 billion. The franchise fast-food
outlet or.. "pop" restautant is characterized by inexpensive prices sand
produce uniformity. According to this article, items of pop restaurants

a.
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are nothing new. ',Top" restaurants cater to Xnetraditional American/

i'.:' take 'for hamburgers, hot dogs, fried qhipken, and ice cream. Excep7 p

tions'are relatively new items.suchias tacos; pizza, and steak. Pop '

foodrs-emphasis is onhe slick packaging of 61d staples and the employ-'

merit of the most modern marketing and merchandising techniques.

The newest Ifaist.in the -fast foods Industry is the steak house.

,

- .

;,'Charactgrized 8y thesame'standardized, strictly limited'menu, the

.
. steak hoqsa offers up a More luxurious decor and higher prices. The

.

, nistoiyoof the fast foods industry has been.one,of heady growth. Yet
with'many areas now satuated with franchises; rapid expansion seems-

. 1-esa likely. Furthermore,` there appeare,to be-an incipient revolt
of.franchise*owfters who are!FlaimIng tgat'the parent corporations

-01evate prices and restrairitrade by requiring them to_buy standardized

,

Products, Yet with a one-fifth share Of the $30 billion that Americans

... .,
spend foe'fi.Pod in n11 NOtel4 and restaurants, the "pop" restaurant
indutry's future seems, bright. , 0

. .
,.

4

- .,' ,
- 12.-' Anon.1 "A is ate Revolution." Forbes, (February X15, 1571),,ppos

35,37.

a

si 4

.

oi 7 .
0- This artiClei/detiewith the'gr wing popularity of; za with the

r__.-
..

,

,. . il ie - American palate, and its importance in the fast foods dustry. Accord-
7 ,'/ ing_to a recent Gallup Poll commissioned by opd Se vice Magazine, the

21-to.34 age/group.has switched allegience rom hamburgers, to pizza.
Demonstrating the grO0ing popularity of,p17zza is the.gro th of Pizza

''Hut', Inc: of Wichita, Kansas, with 700 stores andiaales of;$22 &Misr' / t'
/

'4 and the laigest of the chains, Shakey's owned by 4rea Weitern Stores, .

/
with 350 stores and sales of $68 million a year.

/

-

While 'piiza is not a true fast food item-7it_takes 12 to'15 minutes
. ,

to prepare--techn6logiCal innovations such as frozen pizza buns
(Losutdo Bros. ofMoonachie, Ne14,3ersey) which when thawed become dopgh
for an Oven fresh pizza are speedirig uR preparation. Frozen pizza './;/
.dales are also expanding'with Grand.Union sOermarkets reporting an
`annual doubling of sales and KTaftco, In(c.ready to make a major
into the frozen pizza market.

(
13. Anon. "The ImPOrtance of Filing Gtqedy." Time, (October

7; tit'article describes e trial and tribulations' of thgl'all 7ou
'Can,e4t," restaurant, like he Howar :Johnsons's Restaurant' in Spring
V liey,,New York, where high schoof students arrived on one chicken
igne (all'the chiCkL you cart eat%for $1.69). and consumed - 360,pieces
of thicken (90 pounds). -SoMe.establlshments see the person who eats
too much_ as excellent advertising.

In addition to catering to galloPidg'gourmands, restaurants that
offer unlimited seconds have to deal with Individuals who smuggle, put,/
fodd.: A manager of'a Shakey's Pizza'Parlout in California discovered
a patron walking out with 200 pieces of chicken ptaaliect i a guitar

,case.. 'Despite these, difficulties, the "all you can-eat" theme seems ,

-to be gaininviniropularity-thrqughodt the restaurant i ustry.

-,
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-14. Anon.' "Al l You Can't EA:',! Newsweek, (October 8, J973), pp. 89-,
90. . '

...

! ... 0 .

The popu1arity of buffets and smorgasbords with the eating, public
ties increased dramatically, over the past few years. Restaurapta .

°specializing in "all you can eat specials,',' threatened by_sky-rocketing °

food costa have had to t ghtentheir belts, Howard Johnson's new
approach advertises "sec nds on the house" rather than "all you can /

eat." Some restaurants have been forced out of business'while others,
° have'had, to raise prices as much as' 15 percent since ,the first of the'

YeAr. .
. .

,,

.

15. Anon. "Waiters gn'Wheel." Newsweek. (becember 11, 1972), p. '116.

// Putting waiters on rollet.skates may be the answerto increasing

A iter productivity with two Eastern restaurants pointing,the way. The,
,owners of La Nicoise, a French bistro in Washington; D.C.', hoping to

/ dispel the traditional stuffiness of French,restaurants, placed their
// serving 'staff on skates for the dinner shift. Adcidents are fqw, but .

on one occasion a chocolate mousse was dropped on a senator. An added
attraction is an hour Of cabaret held nightly performed by w iters and
maitre d'--all on roller skates, .. t.. . .

The late entry into. the restaurant roller derby .-1.$ the Eighth
,Street Geller , a pub-like restaurant owned by the Horn fend Hardart
chain. Roll r skating waiters were introduceas a zany come-on; 'but
the gimmick has proved to be a praptica innovation. JD

,

16. Anon. '"Is There Really an ,Amerian Cuisine ?" Saturday Review!'
. ,

., .4 World, (Novetber 20,-197'3) Pp.: 28-35..
.....

.,
4 2//

4

. .. ,
. .

This article.is,a oolle'tion4t writings deacribing the contribution
,made by various region4l ki chens tO,the. emerging American cuisine.

AMerican cooks have adaptedicooking,skills brought from the Old World.
and those learned fro the Indians to ut lize the new and strange
native foods; they ha e also created,n7w cooking, baking, and preserving
methods.

.

methods. From a Ken, ing of the food abits of many peoples, there is
_emerging a true and recognizable American cuisine.

4 ,

17. Anon. :'Kennedy Center:. 3in/1 Co b ." Institutions/Volume Feedifig,7'
. 7,0' (May, 1, l972), pp. 8=69:,

Coordination is the key q/the,Ca teen Corporation's operation of
the Kennedy Center's the re, taura0t6--Promenade Buffeteria (a cafeteria),
The Gallery (a1, intimate ca
meals (over I0/2000 a week)
equipped withitWo/especial
areas up to 12' square fa

andards for food are

LaGrande Sdene.(haute cuisine)., 411 ,

ared -in one ultra modern kitchen
ned tilting braising pins with cooking
lfgenerating heating units. Quality
in 411 three restaurants.

), an

e pr
y des
and

dentic
An /example of th',meticu ous coordination involved in Canteen's .

operati 0 is seen in the red snapper, with lobster served at La Grande
Scene at, With't addition of shrimp and scalloils, becomes" the Seafood
Newburg for the G lery 'The ends of the snapper,are'utilizeA,in the

/ -..':

a
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creole sauce for the cafetifla. To insure top quality in-the cafeteria
operation, policy requires that at least one of the -chefs eats a meal
in the cafeteria each 'day. 'Executive chef Claude Bouchet inspects the
cafeteria,line each morning. Staffing requirements for the three
restaurant operations include a cooking and preparation staff of 25 under
the Executive Chef, in cleaning a maintenance, 35 waiters and cock-
tail waitresses.

18. Vance A. Christian. "Ready Food Research at Cornell." The Cornell
adtel and Restaurant Administration Quarterly, 3:1 (May, 1962),
Pp; 14-15.

. Christian reports on a survey conducted by the School of Hotel
Administration at Cornell University On the production of "Read} Foods" ,

by food manufacturers for the hotel, restaurant; and institutional
market. "Ready Foods" are,menu items that areeither partially or
totally -p-repared and require only one production operas, oa flo'r serving.

A research prograimVas-established to examine the factors of cost,
preparation methods, and customer acceptance of "Ready F ..... s", The
goal of the study is seen as determining the utility Of "Rea '..ds" 4-1-

:xi helping the hotel acid restaurant industry' deal with the rob

increasing labor, food and equipment costs, and the lack of,
cooking-personnel.

19: C. I. Sayles-and . MacLennan
Of-Mass Produce, 2 a La Carte Fo
-Order Food."

, '1".
rnell Hotel and

rterly, 4,ii%-,...: st-:1965), p. 21 --,:-.,-; _

adyNLoods: Application
Service Us ng Prepared-

taurant Administra-

. 4 risi wage Seal, increase od costs, low labor vityl-

..- and lack of sk
are especially critigal to,Tice. industry as -wh sit f .',.... U.: is .

fpod service operations in hote s- _-__-n 4 alityjeitaurants. This-
article is a preliminary report On a research project undertaken by the,
C2rnell School of Hotel Administration called "Ready 7..6---The Applica-
tion of Mass Production to a la Carte Food Service Uri g Ptepared_to Order
Food.""Ready Foods," according to the article, is a term applied to
foo4 that has been processed to the point where it can be kept for a
"convenient period of storage. Such processing includes packaging the
foOd in individual portions. . .

...

, Advantages of "Ready Foods" are numerous alid center on the economies
of mass production. Onehighly skilled chef cad supervise mass prOduction
of "Ready Foods" with less highly trained cooks doing, the actual work.
'.';Ready foods" allow men; expansion at a minimum additional cost and
allow resort hotels-and other hotels with seasonal beaks and malleysi
in occupancy to utilize their facilities more efficiently. 'Ready '

FoOds" offer hotel restaurant ope ons the opportunity to increase
sales volume and profits as as, to institute more effective in-
ventory and cost contro ncluded in the article are a ligt of 33
"Ready Food" item portion cost information for various appetizers,
entrees, and desierts. .

heiP-ere the diitulties with which the food_ser-

l
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20. H. Alexander .1acLennaii>gReady Foods tease h Adliances at Cornell."
Cornell Hotel and Restaurant Administratio Quarterly, 8:1
(May, 1967), pp. 114-116.

The
g
article states th= a combination of increased labor costs and

scarcity of skilled culinary per has resulted in the limited
menu consisting of easily prepared' rilled items--augmented
by a few pre-cooked frozen foods--purcha fromiood processors. The
Ready Foods concept of on-premises mass oduc of menu items which
are then individually portioned and u

-
ggested

as an alternative to the receeding menu--a menu of even fewer choices.
Research done by the Cornell'School of Hotel Administratidh,on the

adaptability of various food items tothe Ready Foods Process indicates
that bases may be stored for up to three months vith-no loss of quality.
Basic sauces may be kept for up to five weekg:_The'bestprocedure for
recipes requiring wine is to add half the allotted apliodnt of wipe before
Packaging and freezing and t t remainder during reconstitution., Such
foods as french fried potat -or eggplants should be partially deep
fat fried before packaging and freezing. Duridg reconstitution, the
items should be immersed in deep fat, allowing the thawing, heating,
and cooking processes to continue simultaneously. The use of Ready
Foods in a demonstration by the Cornell School of Hotel Administration
suggests that a 27.2 percent departmental profit on hotel restaurant
operations (without the aid of the banquet trade) is possible as a
result of the utilization of Ready Foods. _

4

21. H Alexander MacLennan. "Ready Foods." The Cornell Hotel and
Restaurant Quarterly-, 8:14-(February,1968), pp. 56-68.

MacLennan foresees the introduction of the Ready Foods concept
as a remedy.for the mounting red ink, the decline in food quality, and
the radical-adical reduction in menu selections in hotel food service.opera-
tions, Ready Foods are distinguished from convenience and other
prepared foods by several factors. Preparation is in large quantities
and performed on the premises. As no more than three or four foods
are'prepared in any one day; there can be complete supervision by
the master chef, a return to classical cooking methods, and no need
for synthetics or food ad. ves. Freezing is employed as themethod
of presenTation-ara- orage, so serving requires a simplified reheating
process. Single portion packaging prevents the quality deterioration
that normally accompanies long periodS"\on a steam table. Ready Foods
prepared and packaged on premises can also accommodate rocal.tastes and
different portion sizes.

The adaptability of Ready Foods to the demands of haute cuisine is
supported by the use of recipes by Escoffier in testing the viability
of the Ready Foods concept. Start up costs for the implementation of
the Ready Foods concept involves purchase of a blast freezer, increased
zero degree refriger4tion storage areas, some reheating equipment, and
larger foot-inventories. Ready Foods, through mass production, reduces
both'food costs and'Iabor costs per portion and helps avoid food
wastage.- Menus can be expanded at ;animal costs, and such high profit.
items as appetfzers, soups, and desserts can receive greater promotion.
One mas ter chef can oversee the entireprograth of food production and

V
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exercise close supervision of the few.items prepared each day.
Classical recipes or the chef's own recipes can be incorporated, and
all recipes can start with fresh foods. Local tastes can be catered
to more readily. Finally, greater accuracy can be attained in cost
figures for food productioa_and inventory control.

*4"

22. Charles K. Sherck, "Changes in Food Consumption Patterns." F8od
Technology, 25 (September, 1971), pp. 50-52.

-

The authdr pxamines changes in food
)!
consumption patterns t_.---Cir------

rently the food swice segment of the food industry (both institutional
and restaurant) accounts for 30 percent of the AMerican consumer's food
dollar, and this figure is expected to increase to 50 percent. Within

institutional market, rising labor costs and lack of trained food
rvice personnel have caused a marked inorease in the use of conven-

ience'foods, frozen entrees, premade individually wrapped sandwiches, 4
and other pre-prepared items. A growing trend in hospital feeding is
the elimination of food preparation as a part of the hospital function.
rood is prepared in individual servin off site, then shipped to the
hospital where it is reheated in micr ave'ovens. School lunches are
expected to increase from 4 billiOn o 8 billion by 1976. Within the
restaura4 sector of the food servi e industry, fast food out -how
the fastest rate of growth.

Socio-economic trends that will affect the food servi e industry
include educational level, income, travel, urbanization, leisure activities,
number of housewives working, diaapOarance of the family veal, and
disappearance of_the three-meal-per-day regimen. Emphasis on the slim
trim look by the young and educated, concern for health, and increasing
emphasis on nutrition and nutrition education will also have major im-
pacts on the food service industry.

Marketing

23. Anon. "McDonald's for Br kfast? We're Working On It." Advertising
Age, 43,(September 1 1972), p. 52.

McDonald's, the hamburger fast food franchiser, has begun test
marketing breakfast at some-of its outlets located in Chicago, Pittsburgh,
and Washington: The new menu item is a fried egg served on a muffin.
The article suggests that it is doubtful that it will be seen nationally
.at every,McDonald's outlet as there are'over 2,000 outlets.and some
franchisees may reject menu additions. Another addition to the McDonald's
menu is the Tripple Ripple, a three flavored cone, frozen hard enough
so. that it can 'be purchased with the. rest of the meal and' be soft

enough to eat when it is dip forldesSert.

24. Anon. "General Mills Open First Betty Crocker Restaurant in Dallas."
Advertising Age, 40 (July 28, 1969), p. 74:

General Mills is opening the 'first of its Betty Crocker Tree House
Restaurant and Bake Shops in Dallas in Novemeber, 1969. Four additional
test restaurants are. planned for openings'by June, 1970, in various parts.
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of the country. The Dallas operation will sell various baked goods and
20 different kinds of cookies and will include a cater-counter to sell
takeout foods for lunches.

25. Anon. "Pre-printed Coupon Iniert*Results Told."' Editorial
Publisher, 104 (July 24, 1971), pp. 31-32.

O -

The article outlines in detail the use of the pre-printed coupon
insert advertising campaign conducted for Arby'S Roast Bef Restaurants.
The campaign centered on getting the customer tontry an Arby's roast
beef sandwich. To this Ind, hewas induced by the offer of a free milk
Shake with each sandwich gurchage and a coupon. .The campaign had a 20
percent response.

26. Anon. "Burger King Drive Has $1,000,000 Promotion Tag." Advertis-
ing,Age, 42 (September 13,-1971), p. 2.

Burger King Corporation has budgeted $1,000,000 for a Saturday
morning and prime time series advertising campaign. The network drive'
will be primarily directed toward a Saturday children's series and will
introduce a new animated consumer spokesman dubbed "The Bu ger King"
and a new theme "where kids are king." In addition, six mi lion theme
book covers will be distributed. This new campaign indicat a shift
in emphasis from the adult market to the children's market. Burger
King entered network TV in the spring of 1971.

27. Anon. "Pizza Hut Has Basketball in '72 Ad Plans." Advertising
Age, 43 (April 17, 1972), p. 85.

Pizza Hut, Inc. moves into national advertising-with plans for
1972 centered on sporty and especially on its sponsorship of a college
all-star basketball classic carried by 120 TV stations across the country.
Computerized ballots are available in local Pizza Huts. The special
will include 18 minutes of commercials. Pizza Hut, Inc. is relatively
new to national advertising; its first campaign began in 1970.

28. Anon. "Shakey's Opens Its Big Ad Guns on Hamburgers, Chicken."
Advertising Age, 42 (December 27, 1971), p. 3

Shakey's Pizza Parlors-mountsa new advertising campaign
designed as a frontal attack on the two leaders in tile fast food business,
McDonald's and Kentucky Fried Chicken. The strategy is to allow these
two giants, with' advertising budgets of $25 million and $10 million
respectively, to convince the American family to go out and eat, at.
which point Shakey's hopes to persuade the family that there are better
alternatives to hamburgers and chicken. The 1972 budget is set at $3
million.

The theme df the ad campaign, " Shakey's Feeds Ybu Fun," projects
Shakey's as a cross between a family eating place and a beer hall with
heavy Gay 90's motif.

29. Anon. "Church's Initial Campaign Tests in Dallas--Fort Worth."
Advertising Ate, 44 (June 25, 1972), p.,31.

^A, 010
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Church's Fried Chicken, Inc., with 500 outlets in ca,i states will
`launch its first advertising campaign in June of 1973. Church's 'dis-
tribution ptrength is mainly in the Southeast and Southwest. The ini-
tial test will utilize radio and TV in the'Dallas-Foft'Worth area. The
theme of the advertising campaign will be "The golden test of Church's
comes ringing through.'.' Text expenditures are expedted to exceed
$2007000 in 12-month period:

30. Anon. "Pup 'N' Taco TV Stresses 'Fun' Image." Advertising Age,
42.(Septembe 7; 1971), p. 18. ,,

A

Pup 'n' Taco Drive Up, operator of 50 fasifbod outlets in the
Los Angeles area, Initiated a $100,000, five-week TV spot Campaign
oriented towards promoting hot dogs and tacos as fun to eat. Hot dogs
are seen aPassociated with such "good times" as ball games, picnics,
and circuses. This is the ch'ain's first major advertising campaign.

31. Anon. "IA44-national Pancake House TV Spots Use Grid Action.v
Advertising Age, 42 (September 27s 1971), p, 8.

International House of Pandakes, Inc. initiated an advertising
campaign for the 1971 football season, to promote sales of official
miniature-helmets at participating restaurants in the national chain.
Television spots in 90 markets plus full page advertisements in Boys
Life 4.nd Scholastic will be employed. Seven advertising agencies
served cooperative groups of franchise owners in coordinating and
supplementing national materials. Budgeted expenditures for the In-

ternational House of Pankcakes advertising program in 1971 were\$1,000,000,
and $10,800,000 when local cooperative efforts were added.

32, -Anon. "New Concepts 'Work for Steak and Brew." Advertising Age, 44
(April 9, 1973), p., 46.

The success of Longchamps, Inc.'s Steak and Brew chain, which has
expanded to 50.locations within the heavily populated East Coast cor- .

:iridor, can he, according to the article, att ibeted to its emphasis on

[

the preferences and budgets of the )Ioung. S eakand Brew outlets are
designed wish an Englishipub motif-4nd with heavy emphasis on informality--

1
"a cjasual place where you can almost hang out." The menu is limited so

.that the check won't get out of han Furthermore,, Steak and Brew
employs the concept of unlimited br ad and salad, plus all the beer; .

wine, or sangria a etson can drink As a result, Steak and Brew's
cliptele is the yo g, the working. class family, and surprisingly, the
upper class at leis e timet Average sales for the 29 company-owned .

units is $950,000--a i at locations where restaurants had previously
failed.

t,-

I

33. Anon. "Two Admen Customers of Tea Room Create Ads for Owner, Fee
is Food." Advertising Age, 40 (November 10, 1969), pp. 78,80.`'

This article discussep an advertising campaign for a mid -
Manhattan restaurant, the Russian Tea Room. The campaign was designeA to
change the image of the restaurant from that of finger sandwiches and

11
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'

petits fours to that of a sophisticated specialty 'staurant. Full
page ads in the New York Times emphasized menu e. rees, and the reaction
has been impressive. The campaign was created y two advertising firm
executives as a "due bill" arrangement (the, s, in return for food and
Services from the restaurant).

34. Anon.' "Customers Know More About You: Are You Learning About Them?"
Institutions, (April 15, 1973), pp. 68-79.

Patron research often deals with demographics rather than patron
attitudes. New research services can expand these boundaries with such
methods as a patron dairy approach or behavioral research. A customer's
reasons for his choice are often multiple and complex. Food services
can only benefit from a fdller knowledge of the customers and their
preferences.

a Burger Biggie, a carry-out franchise chain, found that its position
of area dominance was beginning to decline. Using market segmentation.to
get at the causes of then decaying popularity, they were able to define
cleanliness and high_ prices as the areas needing improvement. The'
embarked on a program of positive corrective action and subsequently
began to regain the market-. Market segmentation can be effective not
only in such defensie action, but also to probe the market ability of
new concepts or new avenues for existing operations.

35. Francis R. Salle. "Computer Evaluation of the Restaurant Site."
Cornell Hotel and Restaurant uarterl , (November, 1968), pp.
25 31,

This a
to aid in si
model includ
petitors, an
characterist

icle reports the use of a computerized mathematical model
e selection. Quantitatively, factors incorporated in this
population, income, advertising budget, number of com-
traffic volume. Qualitative factors such as neighborhood

cs, ability of the manager, and 6ite visibility are
quantified with a 1 -'to = 10 scale. Five models were originally
constructed fOr (1) general restaurants, (2) drive -ins, (3) hambUrger
places, (4),caf.eterias, and (5), specialty restaurants. Subsequently
a sixth mode0or highway restaurants was developed, and specialized
models were constructed for a number of franchised restaurants. Actual
empirical values (such as traffic count: 12,000;1 the number of parking
places; or di4ances to motels) are substituted ih a complex-set of
equations. CoMputer solution of these equations results in a dollar
volume Prediction that has so far been highly accurate. The'model is
useful not only in selecting new sites, but also in evaluating current
operations and analyzing potential for new vOlume. The accuracy of the
input data is of critical importancet f

D. Fast Food and ,The ,Specialty Restaurant

36. don. -1.!gestaurant Industry," The Wall Street Transcript,-
q (November 12:1973), pp. 34929-25008.

0 . ).
ro4Ad tattle discussibn presents the views of five' seourity analysts.
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who have specialize& in the restaurant industry: The participants are
Alice J.-Bradie (Paine, Webber, Jackson and Curtis, Inc.), Carl F.
DeBiase (Moore and Sehley, Cameron and Co.), Richard Reiss, Jr., (Hayden
Stone, Inc.), Alfred L. Simon (Sanford C. Bernstein and Co.), and Janet
W. Tanner, (Aetna bife and-Casualty Insurance Group).

.37. Alice J. Brody. "MacDonales: A Security Analysis." ReseaLh-
Department,.Paine, Webber, Jackson and Curtis (1973)

Virtually every market MacDonald's has entered, from rural to
urban, has proved successful and now accounts for an 11 percent growth
compounded since 1961. Revenues are derived from licenses, rentals,
service fees, and operations. Food sales estimates are accounted for
as follows:. hamburgers, 49 Pgrcent; french fries, 15 percent; fish
sandwiches, 7 per-cent; beverages, 23 percent; and desserts, 6 percent.
Food costs typically range from 36.5 percent to 37.5 percent of sales.
Daily inventory assists in maintaining minimum waste. Payroll, assum-
ing a $2.00 minimum wage, is $300 per day with payroll cost accounting
for approximately 21 percent of sales. Advertising and promotion
requires 4.5 percent of sales with 1 percent going for national adver-
tising and .5 percent for in store promotion. Prospects for MacDonald's
continued growth in sales and profits appear bright, but the fast food
competitive environment is becoming increasingly more difficult With
only the best run firms surviving. MacDonald's expansion is seen as
virtually self-funding because of high profits and favorable cash flow.

38. Richard Reiss, Jr. The Specialty Restaurant Industry. Research
Department, Hayden Stone, Inc;; (February; 1973).

_/
Reiss sees the specialty restaurant as having four b

characteristics: (1) common ownership bonds; (2) cen
with decentralized management; (3) easily recogni
and (4) competitive prices, limited menus, and
Witkin'th& overall specialty restaurant f
(1) fast food, (2) coffee shops, (3) di
Six facts are crucial to Nle success ofl a specialty 'restaurant:
real estate and site selection and developm6nt expertise; (2) access
to permanent capital for newunit expansion; (3) creation of material

----
or regional franchise (br. nd) through standarLzation of operatt4
procedures and stand s, national, regional, a9d local advertising
and marketingi, (4

programs; (5)
(6) the disc
expans

c sets of
izedJcontrol

e, proven format;
ow labor coptent.

at, he sees four cate
er,houses, and (4') misce

ories:

aneous!
)

superior management training and com doh
rict operating and fir$cial contr rocedures; and

line to stay with a-proven opera g format and rgstfict
manageable proportions. Reiss eyieW6 five firms In,

MacDonald's, gambo's and Pizza,Torpdration of America, Denny's
and Emertons's Ltd,.

ois

39. Douglas'J3 Tigerty Richatd" Lathrop, and Miehae/Bley. The Fart -

To68 Franchise." Jpurnal of, Retailing, (Spring, 1971), pp.
.yam 3 A

In January 1969, a 25-page questionnaire was mailed to a panel
of 1000 homemakers. The 85 percent returns gave information on fast

a.
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food chicken purchases, and a well-defined demographic profile of the
:heavy-user emerged: a full-time worker; young; in a family with slightly
more children than the sample's average; and in a family with a
significantly higher family income than sample average'but with ayerage
educational and occupational status. Further, data,regarding life style
indicate a homemaker who seeks excitement, is concerned with how she
looks, is less concerned about homemaking and cooking, is not particular-
ly oriented toward her home and children, and is active socially. The
authors conclude that "she is the stereotype.of.our modern, suburban
houseWife."

40. Leon P. Ullensvang. "Food consumption Patterns in the_ZOts." Vital
Speeches of the Day, 197G, pp. 240-246.

The past decade has been a period ofremarkable change, especially
evident in our changirig food patterns.' The consensus prognosis for the
1970's is continued change. Rising education and income levels, greater
mobility and leisure, the growing number of working wives and the de-
velopment of technology and mass media will all have a tremendous impact
on our food habits. Family meal patterns aretiapidly changing while the
quest for convenience and' greater diversity continue. The ways in
Which food is acquired and prep ed are also changing, with growth
occurring in large chain unit, small convenience stores and away from
home feeding.

The basic forces which will affect product succest in the future
are hedonic satisfactfn,,convenience, changing teal pasterns, and
eagerness to try new p;oducts regardless of their origin. Consumer
-needs will be more intellectual; refletting new rife styles_and the
affluent mentality. Marketert must be quick to spot changes, interpret
them into meaningful products and services and deliver these products
in such a wa57 as to elicit positive responses.

41. Anon. "Record Results on the Menu." Financial Worldk,..1,alay. 1§41
1973), p. 23,

One firm that has successfully capitalized on the fame of its
owner is that of Gino's, Inc. owned in part by Gino Marchetti, a star

.defensive end with Baltimore Colts. The company which ha4 342 units,,all
company owned,, is located mainly in Maryland, eastern Pennsylvania,
Delaware, Vew Jersey, and the Washington, D.C. area Its menu .consists
of Colonel Sander's,Kentucky fried chicken, ha burger , and other,
complemen tary fast food items.` Sales in 19g/ were 128 million dollars.

Attempted expansion into Connecticut and the hig Competitive
Los Angeles market resulted, in a 1.8 million daildr .oss when the,
company divested itself'of the 21 unprofitable units in these states-ip

Gino's now 'concentrates on its mid-Atlantic market. Expansion
plans center on Rustler Steak Houses, econ9my steak'houses,,and en-
couraging results with.the 22 units presently in operation have led
thb compiny to project.the opening of 260"additioanl Rustler restaurants

'in 1974 and 19)5. First quarter earnings in 1973 were a 43 percent
year-to-Pyear,advance on a 25 percent sale gain.

6

t
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2. Anon. "FF Helps Feed Vacationers at Disney World Complex." Quickl
Frozen Foods, (February, 1972), p. 35.

.

Disney World, the $40P million entertainment complex about 20 miles 4

southwest of Orlando. Florida is the fast food company's Nirvana.
Designed to be self-contained, Disney World will include five hotels
and enough restaurants to feed the thousands of hungry tourists expected
to stream through the entertainment complex when Phase I of its building
program is completed. Fast food companies already involved are the
kitchens of Sara Lee which operates an old fashioned bake shop on
Main Street U.S.A. and the Florida citrus industry through its Sunshine
Pavilion.

43, Anon. "The7Bigger,They Are.,-,". Forbes (06bruary 15, 1972),,.p. 21.

The article- -.amines the/giant $2.4 billion food conglometate
General Foods' treat fronv*he___fast foods industry. The corporation

a announced th c osing of/all of its 70 Rix Systems Inc. hot oast beef
restaurant an the Lloaing of at least 100 of its 1,200 Burger Chef
,units,,' .

,-.

asons given .for- failure were the inability to attract Customers
int Rix-stores d the loss of key top management personnel in both
R and Burger C of divisions. Adding to General Foods' woes was its
iscovery that lo g term lease committmen s are debts, especially if
the store fails. Pre-tax losses for Gen 1 Foods in its fast food

t;ventures totaled $83 million, or near y o e dollar per share after
taxes. '. ,

.

o
. 44. Anon. "Rix, Burges...aef failures. leave GF with ,a Bad Taste."

.
'Advertiing-Age, 43 (February 21, 1972), p. 130. ,

. ,

Difficulties in General Foods fast3food outletsOlave resulted. in

,
.

the closing of all 70 of the Rix Roast Beef restaurants and over 100
Burger Chef units. GF acquired BurgerChef in 1968 at which time there
were 700 units, 29.percent of which were company owned. By 1971 there
were 1,200 unitsland 34 percent were company owned. Despite a !'new

.strong m- agemenffteam" installed by GF, a $47 million net loss write
-giflin he third quarter was found ineVitable.>li

neral Foods' 'difficulties in the fast-fOod industry has been .

att buted to inexperience in the field,' and the loss of key executives
i the Rix and Burger hef Systems.

Done!" Forbes (June 1, 1473); pp. 32-34.

,

, The article deals with a recent situation in which ,Dunkin Donuts,
($) 7 million in sales) the fra lod outfit, fired its certified

. countant, Price Waterh use, a pr stigious "Big Eight" CPA firm.

/ WaterhOuse had insisted...aat Dunkin Donuti adopt a more conserve-
tive accounting procedure for interest on short term notes. Upon
opening a new shop, Dunkin Donuts generally borrowed money to coverall

Conptruction and equipment expenses usually in the form of a seveh7
.,, year note. Interest on the note w s divided equally over seven years,

,,-
rather than treated as a tradi al mortgage (i.e. initial high
;

-....
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interest p ents declining over the life Of ortgage),'This
accounting olicy inflated reported earnings 4 percent in 1970, 9
percent in 971; and 11 percent in 1972. As Dunkn Donuts is-/h the
midst, of rapid expansion, the inflation of reported earnings would
,increase at even a greater rate. Dunkin Donuts ,made. the suggested
change in accounting practice and then fired Price Waterhouse. .

The Securities and Exchange Commission now requires the filing of
Form K-8 when a corporation changes auditors. The corporation must
report the change and file a statement listing any material differences'

.

over accounting policy that had occurred in the preceding 18 months and..
whether- these disagreements were resolved to theauditor's satisfaction.
The ex-auditor then must file its own affidavit stating whether or not
it agreed with the company's version of the dispute. Thus disputes
between corporations and auditors are now public, offering some modicum
of protection to the investor.

46. Anon. "Colonel Sanders Spreads His Wings." 'Business,Week,'"(janu-
ary 24, 1970), pp. 47-48.

Kentucky Fried Chicken is attempting to scale the walls of that
traditional custom of fish 'n' chips - -Great Britain% Colonel Sanders
Kentucky Fried Chicken has 14 shops in Great Britain, most of them aocated
in London. The pfitish operation is operated through a franchise"
agreement with two Britishers, Brian Balachin and Keith Boorman. Plans
call for the opening-pf 100 additional outlets throughout the United
Kingdom. 4*

oe

47. Anon. "General Mills Plans- Brussels Restaurant.". Advertising'
Age, 40 (September 22, 1969), p. 8 4

General Foods plans to open a fast food restaurant in Brussels
this month in a joint venture with Belhaize, Belgium's largest retail
food chain. The restaurant will have a limited menu-featuring roast
beef sandwiches And will have sit down and carry out service. This
unit is the first to be opene4 under an agreement with Performance
Systems, Inc. giving General Mills exclusive franchise rights to develop
Minnie Pearl chicken and roast beef concepts in Europe and the British
Isles: An additional fast food restaurant concept is tie,ing tested by
a General Mills,English subsidiary which opened Smithy's, a restaurant
featuring carry out chicken and chips lotaied in London.

48. Anon. "Will Big Mac Meet Its Match in the Land of the RtsingSun3"
. Forbes, (May 15, 1973), pp. 118-1306

'
0

The reputed fast'food invasion of Japan-may in feat be a route of
the American corporate invaders. The Japanese-market would seem ideal
for the fast food franchisers--100 million people who spent over $10
billion in 1972 in more than 300,000 restaurants, mostly "mom and Pop"'
operations., Corporations lured by this market include General Foods
*Burger Chef, McDonald's, Dunkin Donuts, United Brands'A& W; International
Multifoods' Mister Donut, International DairyA!p.een, Pizza Hut( and
Britain's Wimpy Ltd, Mister Donut, Dunkin Donuts, A & W, and Wimpy have
Simply licensed their systems to Japanese compahfes!Jwoirking,on a straight
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royalybasis. 'Burger Chef attempted to go it alone with (Maestro
results/ wiselyother corporations have wsely affiliated themse
,with,Yapanese trading companies.

. , .

//Problems confronting Americart fast food corporationa.in Japah are
//d/niquely different from those encountered in the U.S. McDonald's has

, had to deal with blatant imitation. One local hamburger chain, Lottpria,
builds its outlets, to look identical to McDonald's with the exception bf

1

' name and colors. Shortages of skilled manpower and qualified ,franchises ,h
have forced American companies'to delay outlet openings and to place iry

increasing emphasis on company owned outlets. Severe beef shortagps
due to government impbrt quotas and government protection of dome tic
beef raisers make Providing outlets with the required food in e

necessary quantities a significant problem.
Furthermore, finding proper locations for outlets pose a signifi,-

1
cant problem. Real. estate is at a premium in Japan and ccessful
outlet locations must be ).ocated in downtbwn hoppi istricts. Pui-
chase prices of land is prohibitive and rent' es are being, drpen. .

up by competition among fist food'coMpaffrgi: Expansion plans arek
seriously behind schedule. . '

'
t

E. Some Views of the Future

49. Jay L. .Doty. -"Outlook for the Restaurant' Industry." 'Cornell Hotel
,and RestaUrant Association Quarter y, .(May, 14Z1),,pp. 21-22.

-i

According to Doty, sales in the res urant bu'sine'ss have risen at

"ah average annual rate of 6.5 percent a nce 1965"as compared to 6----."
percent for expenditutep at retail food stores. Luxuiy food service
accounts fOr 20 percept tf the food service industry's dollar sales with
91 percent, of all establishments in this category, independently owned
indicating the viability of this concept. _Eightrrtwo percent of all
restaurants are located in downtown areas while the major population
shift has been to the suburbs. DiffiCulty commuting back to the city
at night, fear of crime, and high prices have forced many restaurants
to shift their emphasis ';to the lunch-hour customer. Using pricei,
shortages of skillpd fabor,low,productivity,,and the inability to
utilize saving devices have placed the service intensive restaurant in
financial straits: : ,

The fast fiod f." nchise sector of the food service industry has
experienced treme ous growth with more than 40,000 hise outlets
in 1969 accounti g for $5 billion in sales. Howeve he fast foodJOIr
franchise secto also has been having difficulties. Among the causes
are(1)-the exploitation of the franchise concept by promoters long on
marketing ecpe se but short on food service experience; (2) ';,
adminiatrat e and financiarknow how; (3) the acceptance of unqualified
recruits attempt to boost franChise sales and (4) the substitution
of frandhising for:management talent. In the scramble of franchise
expanSion there has been much inept choice of sites. The neglect by,
the parent corporatiOn ofestafklished franChisees-has led to franchisee
revolts arid the withholding of royalties. Further, questionable .

4
financial practices and accountingssystems have misled investors about '

the actual financial position of franchising systems. - 4

Of>

y
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With a tightening market and government regulation, reform in the
-fast food franchise sector can be ekpected. The .authOr predicts that
the current 80 percent -. 20 percent division in .the/food service in-
dustry between fast food, outlets and luxury establishments will continge

' to widen. Fat food establiShMents can be expected' to,make greater ,

itiroadsinto the retail food market.

'150. .Edward/J. Smith: "The QuietRevolution.!' Cornell Hotel and-
itestaurantAdministratiod, Quarterly, (May, 1962), pp.

7-13.

The rapid revolution in the food service industry is, like an ice-
_

berg, most powerfully felt beyond Opieyesof the customer--in the
kitchen and on the managerial leveM, Changes in "the restaurant
industry are happening for numerous.reasons.; large restaurant companies,
which are 2ncreasing, number and taking a growing. percentage of the
market, are in the begt4g.osition to take advantage of these changes
as they have better resogrces and more capital available.

The author draws parallels between the evolution of the grocery
store and the restaurant industry. The grocery store has balanced
high overhead and payrpll costs by expanding sales volume, reducing
customer services, and utilizing 6ollectiveiurchasing. The restaurant
industry has only begun the fight to keep payroll and food costs'
down. Frozen prepared foods are one weapon several companies are try- .

ing in this battle. In John R. Thompson's experimental cafeteria; 75/ --

percent.of all sauces, entrees, gravies; and desserts4re prepared n
the company's frozen food plant. Customer reaction has Ileen_fav able,
but food cost reduction can be ascertained only after the system is
incorporated on a larger scale.

51, Roslyn Willetts. "Trends.in Food Service." Food
1973), pp. '99, 102

T chnolo , (May,

The two major trends in our society--(1) an incr ase in mechanical
and electronic control, numbers-oriented record keeping And report filing,
and (2) an increased awareness of individualfty and ecology and a desire
for organic food and'informal living arrangements--wi affect"food'
service in the future. Work organization will incre singly offer workers
greaterrespob*i.kity ana flexibility, and this w r result in increased
producti7ity and satisfaction. Computers wilA d routine work, particular
ly in the fields of food distribution andplan ng cyclical menus. The
greater emphasis on,ecology will occasion mot trash recycling and air
pollution prevention arrangements. Attenti to more individualized
nutrition and less organized eating patte s 'will result in more individual
choices of, for example, raw or lightly cooked'foo"ds. Preparation of
foods will/be simplified, and new coo ing methOds and vessels will appear".
Preparation in large-scale operations make optimal use of labor, resource

and equipmen't. Low priced micr'ow ve ovens will revolutionize institutional
vice should increase. Portable buffet

ng the food or theme as will the change
feeding. And glorified self-s
equipment will allow for vary,
to many small dining rooms, ',Behavioral research and manipulation will
open many possibilities, d as "consumers' of these new techniques, the

*-
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public must stay ahead. of the manipulators.

71

Authu Avery. "The' Shape of Food "Service to Came."' Institution/ .

Volume Feeding,'70 (May 1: 1972), pp.'83-95.

The author skefidAs the shape of the food service industry in the
year 1986. The food processing industry will be completely automated.
One individual will be/Capable of running a 10,090-meal-a-day commissary.
Computer controlled, automated e4uipmentWill run the food processing,
'operation from store room to clean up as Well as take care of inventory
control and the reordering process. , In addition, the computer will
tandle all records, write all necessary businessreportS (including the
annual report), forecast requirements, and perform all cost accounting
duties.

The restau ant of 1986will be completely automated. Customers
wins dine in a computer manipulated environment of aropatic and visual
stimuli. They wi 1 stand before lighted menus Picturing various entrees
and punch out /s ections at Order stations. Within 2 1/2 minutes they
will be serve the meal' via conveyor belt,running within the wall and
stopping at, he proper table. Dish bussing commences upon the customer's
arising fr m his seat. Dirty dishes move 'onto a conveyor belt within
an adjacent wall. The dishwashing process is completely automated. A
200-seat restaurant will require four employees and .a manager. , Avery

notes that much of the technology of this futuristic design for 19,86 is
currently available anready fpr'imklementation; .*

53. Alfred R. CaliTanoand Allen _Weiss. "The, Turbulent_FoodSeryice__
Industry." 114nagement Advisor, (July-August,1972),

The fbod service,indusCry has.,changed tremendously-since Mid= °

century. The industry has a Tremendous impacton the economy A:s it buys
, almost 20 percent of all the fcod produced in tie United States ah:d tAt

accounts foF purchases of over' $700 million. of equipment annuallY., .In
turn, the industry is heavily influenced by the state of the economy
and changing life,styles.. It is presently experiencing a profit
squeeze caused by infIationaTy pigssures and aggravated by consumer')/
resistance to rising prices, rising labor costs, and painfully high
restaurant rent's. 04+

The food service induStry'is'turAing.to convenience foods as tha :s.
principal solution to the/Tr?fit squeeze. .+These.foOds require less

labor `and, less/kItchen'sp4e. The systems app4achanswers
tai needfor the coordination of all the required functions.

'

// .

54. Mary taldve., "Most People Have No Taste; I's Been Lost in the
Process," The Well Street.Journal, (Apra]! 30; 1974), p. 1.

.

Food manufacturers have discovered that c nsumers fiave become so.
accustomed to mass producedprtificially fl ored/foods that spmetimas
./real, natural flavors are tourvil to be obje ionable. ,Consequently,
flavor designers are moving away from a esh flavor bias. Thii raises
the distinct. possibility that food ana gS and other manufactured t

foode,may-become increa'singlY Atdept le.

43

{=,
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55. Edgard L. Perkins and William S. Penn, Jr; "Special Food and
Equipment for the FOod Service Industry." Food Technology,.
24 (September, 1970), p: 970. . .

....,.

The food service industry is experiencing anindustri4revoption,
-

substituting production line labor for craft labor and substicuti*
.capital for labor. Extensive change is occurring on both theopetational

.,and structural levels. Structural.change is primarily consolidation,. ,

both horizontal, and vertical, with an emphasis on-the "systems-approach."
The major focus of the industry will be on convenience foods, Accord-
ing

..
.

to,a recent survey by Volume. Feeding Management, up to 50 percent of
the units are already using certain types of convenience foods and
the outlook for the futureis a steady increase. Most outlet's combine-
convenienCe and conventional foods in some sort of ';mixed system.";
Equipment, in the next few years will probably see the.advent of,fdll-
line suppliers, the present lack of whichis hampering innovation and

: systems development. In, their conclbsion, the authors single out .

:Convenience foods, ,custommade ptoducts, and multiple packaging dptions.
as major forces in the future. They also see' food techAqfogists as
playing a vital role in,V completing the food service'revolution.

.

.

..
56, Carol Walek. "Monorail Meals:" Food Technology.. (Se'tember, 1972Y ,

.

,.,

pp. '30-34. .

N
'

St, Ilizabeth.Conhunity Health Center in 1..imcciln, Nebraska, had,
changed the traditional health-care feeding for its-Z08-bed unit. by
instituting Monorail 6n automated cart transport system), an assembly-
line -type kitchen,'and galleys on each floor equipped with microwave

.
ovens, roll-in refrigerators, and other necessary appliances, In the
main kitchen, food ±s prepared., portioned', wrapped, and quick frozen:.
On the day of service, appetiiers, salads, sand desserts are prepared.

,.. All items-ard'assembled on trays,and transpotted to floor galleys where
the final keparatiOns are made. Utensils, anti carts are cleaned and .

' sterilized before re- entering the kitchen. . -
.

.. This sister provides a wide' range o ° selections even for patidnts
On restricted diets. It takes only 45 minutes, to prepard the meals for
the patients%on an entire floor. And food costs have remained as low,

' as in the more traditional systems---appyoximately 50c per meal. The '---'

qu'ality.and variety of toed available at any hour of the day is seen
.

(

as ary
..

. ,

improveMent by both.patients and'staff. ,

. 5 . Betty Ronan. "A 'Cooking Street'---.Is It a POssibliftl'ood Prepata-,
tion System ?" Journal of-the'American Dietetic AssoCiation,:" :

_
. ,. ,

. 0 (Octobir,197)), pp. 417 - 418. ,

I 4
I . .f.

.1. -One Berman equipment company.has,developed a "cooking street," a
line.-up'of'high_vordme durable cooking equipment which -id totally
automatic excePt for, the of `bulk raw food, The arrangement of,

p . .
:

,the.eqUipment-(deep=fa0iyer,'steamdrater cpqker, and broile'r)-is,
. variable, and-it is7.available in two-sizes. this- system offers .

,-- . c;

,.

efficient use'xif-kitchen. -iwO workers can man five:piecesof.

t .
' equipment and in one inatitutiOn'.5,000 iueSta.were served y a Staff of

.., , ..
.. 6 .,, 0 r

.`",4 O ., e ". ,

, t
4
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nineteen. The system may be used to prepare food for .imediate'Service,'

in which case it is automatically transferred to heated containers and.
conveyed to-the distribution point; or it may prepare food for freezing

to be rehtated later, often at a "satellite location." This seems to

be the trend in Germany. After cooking, the food is automatically weighed

into steamtable pans, covered, quick- frozen, and stored.

e
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FOOD PROCESSING AND PREPARA ON EQUIPMENT

AS IT SHAPES THE FUTURE

F FOOD SERVICE

Introduction

77

The operation of food processing and preparation equipment is

primarily governed by the rates at which heat and mass can-beNtrans-

ferred to or from food. Therefore, it is appropriate to include with

this paper a brief but technical discussion of the basic modes Of heat

transfer-conduction, convection, and radiat6. a the balance of

the paper is much less technical, ----lahodvarwe h ve chosen place this

discussion of heat transfer modes in an Appendix. In addi ion, we have

also included a Glossary of terms norMally associated with heat trans-

fer and used in this paper.

We begin with a discussion of past, present, and future resea

K
activities in heat transfer, placing part cider emphasis on areas tha

are of specific importance in food processi g and preparation. Then

we review the equipment already available. 'In,our conclusion, we pre-

dict the impact of engineering technology on future trends in food
\

preparation and processing equipment with particular reference to

those areas that re ire additional research.

.4
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4

Research in Heat 'transfer

During the past 30 years, an extensive Tesearch effort has been

undertaken by universities, industries, and governmen.laboratories to

further an undetstanding of the basic phenomena,governing nearly all

aspects of fluid mechanics,',and heat and mass-transfer: A summary

paper and a projection of future trends has been presented by Sabersky

(41). A great number of these research activities focused'bn problems

associated with the aerospace and nuclear power Industries where a

Ise knowledge of these phenomena is essential., -Topicsof particu-

lar-tnteres to'the food industry include

1. rope-FETE-valuation. Standardized tests have been

the determination of the /th erm
d

al conductiv

eveloped

1 dif-
.

fusivity, and specific hea of various food substances, and th

values of these propertie have been published,in the technical

literature. Extensive 194:hag also bedh,devOted to a determina-

tion of the radiation pro s of surfaces. In fact, there is

considerable interest at present in the determination of the di-
.

electric properties of foods- becauSe of the increasing use of

micro-wave heating.

2. Prediction Techniques for Rates of Heat Transfer., The ac-

curacy of the prediction of the ratio of.heat transfer for complex

as well as simple situations has greatly increased in the past

few years. Part of this improvement can be attributed directly,to
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0
the availability of more accurate thermal property values, discussed_
in Item 1 above. Significant improvements have also been

made in our ability to predict the values of the convective,film

coefficients for complicated flow systems, but more research is

still needed in both the areas of forced and natural convection

turbulent flows. Although more sophisticated analytical techniques

have been developed, the major contributions can be attributed to

the. development of'numerical techniques for the solution of heat

transfer problems and the use of the digitaipcomputer in perform-

ing the calculations. The application of these techniques for

conduction heat transfer are well documentated in the technical

literature; and they are currently being developed and refined for

application in the solution of fluid flow and convective heat

transfer problems. These numerical techniques thus enable heat

transfer rates to be determined in complex geometries and with

variable thermodynamic properties, conditions which are often en-

countered in the commercial food industries.

3. Simulation of Processing Equipment. In food processing equip-

ment, several different modes of heat transfer occur simultaneously,

many times when several different fluids are present. Examples of

such units are heat exchangers, evaporators and condensers. --To

optimize the design of these units, numerical simulation procedures

have been established that help determine the equipment character-

istics at off-design operating conditions and its response to,trans-

lent changes in the operating parameters.

4,- Instrumentation. Items 1-3 have dealt mainly with-the predic

tion of rates of heat tr sfer and the performance of heat transfer ,

4,

; 1
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equipment. An evaluation of accuracies of these predictions

can be obtained only through a comparison with experimental

results. The development of devices for measuring temperature,

fluid velocities, and heat flow as well as the thermal properties
-----

noted in Item 1 has been rapid. The aerospace nuclear

industries haCen parti-Cularly concerned with securing accurate

-
remote sensing devices, as wen----asdat acquisition and analysis

6systems. Stable electronic packages that process signals from

thereto- couples and thermisters for temperature measurement, and
. so"

j hot film, hot wires, and laser Doppler anemometers for velocity

measurements have assisted greatly in the design of experimental

studies.

Basic research into the fundamentals of heat transfer has resulted

in the introduction of many new pieces of equipment. The microwave

oven and the heat pipe are just. two examples of 'equipment that will

make a considerable impact on the food preparation industry in the

future.

Microwave ovens-have been commercially available for several years.

Their energy is geniqated by a magnetron tube and directed into the

oven's heating cavities. The rapid reversal of the high frequency field

causes electrically polarized molecules in the food to-oscillate, result-

ing in molecular friction and heating. The key to effective,design and

operation of microwave oven is to exclude all materials that tend to

absorb microwave energy from the oven cavity, other than the food to be
o

heated. The temperature distribution in the food will not be unifOrm

beause of local variation in the di-electric properties; thus local hot

spots willoccur in the food-. These hot spots can result in irreversible
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damage to the food at these location. (Microwave ovens are discussed

in more detail on page 93.)

The basic heat pipe is a closed container which contains a capil-

lary wick structure and a small amount of vaporizable fluid. A sketch

of a heat pipe drift is shown in Figure 1. The unit consists of a heating

section where the fluid is vaporized, aIcooling section where the-fluid
4

is condensed, and a wick structure which transports the fluid from the

cooling end to.the,heating end. gxtremely high rates of heat transfer

are obtainable with the heat pipe, and the surfaces of the units remain

at.an-essentially uniform temperature. The value of the temperature

is controlled by the selection of ,the fluid and its operating pressure.

mfAT 'MOT

1
CAM.LARV AIR

VAPOR PLOW

HEAT MAUI

1111

ifft L 00WO RE'TORN

iht

Figure 1

Basic Heat Pipe Configuration (21)
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Food Processing and Preparation Equ pment

A discussion of equipment currently available in t e food pro-
,

cessing and preparation industry follows here. We also intend to

mention the equipment needed for the storing and thawing of food.

Freezers and Refrigerators

Freezing and refrigerating food products have been predominant

means of food preservation and storage for many years now. With the

advent of central commissaries and food satelliting systems, however,

freezing and refrigeration are being applied more and more in conjunc-

tion with the food preparation industry. Refrigeration and the various

types of freezing can be classified into two categories: "initial"

and "holding." Initial freezing takes food from its fresh or prepared

state to its frozen state, after which it is held in freezers. The

various methods used to accomplish this process are discussed below,

along with the advantages and disadvantages inherent in each freezing

method.'

Plate freezing. This method of freezing has been commonly used

for many years with few changes. The refrigeration equipment is com,,

posed of an evaporator, where heat is transferred to the refrigerant;

a compressor; a condenser, where the heat is ejected to the surroundings;

and'an expansion valve. The evaporator is located in the walls of the

refrigeration chamber and has the lowest temperature in cycle.,

Plate freezing is avery slow method of freezing because heat must
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lOonducted outward through the product, then transferred by convection

T--
through the surrounding Air to the refrigerant- carrying coils located/

N'
within the chamber walls. For this reason, its popularity as a means

of initial freezing is decreasing in favor of more modern, rapid methods. ,4

Plate freezing is still widely used, however, for lolding frozen foods

because it ia simple and relatively inexpensive.

Although there have been no dramatic changes in the plate freezing

system, the units on the market now are much more sophisticated than

their predecessors. NeW refrigerants, better insulation, and more

efficient evaporator and compressor designs have reduced the amount of

room required in a cabinet for the equipment t eby allowing more

.

freezer space for a given outer envelope volume.
.,

/ 4
,

When using these units for holding, one must take px*ecautic7 o

/

,
,

insure that the equipment is not left without power for a significant

period. Many of the new units are equippe,
/,with high-temperature sen-

.

.sors, telephone dialing units, and auxiliary power supplieS, tit can

be switched automatically or manually tO provide electricity for the

freezer.

Blast freezing. Blast freezing, along with other systems yet to

be described, has been destgned,toaccomplish initial freezing. This

method utilizes a mechanical systemwith enclosed refrigerhnt to ro-

vide low-temperature air, generally -35 F, to the freezing chamb r at

a high velocity in order to speed the transfer of heat from th pro-

To provide even,temperature distribution,and maximum : xposure

of the product, t freezing utilizes a ries oft baf

Some of the advantag of blast f ezing,fonow here

/)

4,

Zr%
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1. High density.products with a large physical plane geometry-

can be frozen in a short tithe;

2. Packages of various sizes can be processed; even when inter-'

mixed.

,3. The temperature of the air stream can be maintained at -35 F

so that the introduction of warm products Will not raise the

temperature of the chamber.

4. After the initial iriestiment for equiprrient and installation,

operating costs are nearly'constant, except for the cost of

electricity. (The higher the:volume processed, are lower the

unit cost for freezing.)

. .

There are some disadvantages to this method, howe'ver, and they

follow:

1. A large amount of physical space is required for.blast.freez-

ing installation.

2. Its large number'' of relays, interconnects, and other electrical

systems can lower reliability. If_one component malfunctions,

the entire system fails.

-a. Leaking packages can cause.a mechanical malfunction. Careful

control of the,production line must be maintained to eliminate

71eakers.",,

4. Meaning is difficult. USDA inspectors, constantly on chity in

major fopd plants, may insist at any time hat the freezer and

conveyor be cleaned. The freeer cannot e shut/down wring

opefation without the Toss ility of f spoilage
f

s clean-.//

ing is an expensive process involvin: indirect labor, special-
._

No.



/ , .
.

,

anti - freeze cleaning solvents, ,and possibility of incon:

//1

.

.. ; ., -

venience, 3,1 i waste.- _ , .
//

7, . / o 0-
.

Cyrogenic freezing. This systm.freezea--a food. prOduct by direCt .
e . Q-

contact with a liquefied gas,' usually nitrogen. The liquid nitrogen ik

----...,:
/

. ,

stored at a temperature below.lts.boiling pointof -320 F dila is Vappr7
, / .

0

''4

ass
M

ized by heat absorbed from the food. T e'rate of heat transfer is,
.

. . -
,

greater than in'a Dtggt cause thetransfer medium is 'd liquid

rather than a gag and a ange,of phase occurs.
, 1 ,' ,.. .

.

In an operatin: unit,,,ibich iS usually a continuous, conveyor-fed,
. .. ,.

device, the prod ct passes through a chilling zone into the freezing

6

zone where It issprayed with ,liquid n rogen, Irthen passes through

. .

an
a
equilibration zone, to allow tel4eratures4Withinthe product to

, .
/ tr

equalize befoie leavingthe unit. /The ling zone is created by

circulating the cold, vapor Zed 1 irrogen through that area of the
. .

chamber. ----- .1,
The use of'liquid nitrOii as -an expendable refrigerant has be-

,

..,----

come more practical since_ its cost has derreasedgreatly- Consequently,/
.

2 .
=

the demand for liquid oxygen has increased tye a doUsly in the past',
/ .

i /'
decade:. the space prograi uses it asp Pocket propellant. The steel '

,.. ... , r //
/ /

industry has developed new process requiring p4e oxygen.

/ ..

liquid oxygen Is obtained from , yielding a a by:. tic; out'

three times as much liquid nitrogen.

These are the advantages of cryogenic freezing:

That

1,

1. Little space is required for its installationas com

a blast freezer.

2. Disassembly and cleaning requires.relatively little'effort.

1.



. Dehydration of
. -procl.during freeing

4

/

ArA

.**

than -0,44% -of-prefrozen (weight.

Its disadvanehges follow's'

. ,
0 ,5

1'. Freezing costs vary accor'dingtto input tate productdensity,
/,

.,. . .

.
. '. ..'.'. .a

and product geometry. Posts are lowest.witha high input of

O / / T V, , ,,,,

. . .1. 0

prod?tts of a single size and,sfutpe.,

2. Water'vapor in'Ihe airsenVerineiTith the product causes frost-

', "
,,. .

r .

bu314-up which hinders the,operation.of bearings, shafts rand., .

:"- -.
.,. ..

conveyors. t

.. . 5,

iQ

,

. ,

Certain'products agd packa6ng materials are not compatible ,

with cryogenic fteeziag:, Food.packdged in plastic pouches,

N 2

for'instance, cannot be frozen by this method because the

t , '6

pplastic ccannot` wwithstand the -320 F
:
temperature. Material in

.(4
' ''

.

penetrate
.

Tans must.have the cold penetrate thepan before freezing
- . -

, 0

begins. Thus, if posgibte, the ptoduci should be frozen

..before being packaged. .Some iitoducts can be overfrozen and

become brittle, and since many foods cah be acceptably frozen

at -5 F or -30 F,,a lOwerfreering temperature is wasted.

4. After the freezer is cleanqd, it must be dhed thoroughly he-
'. ,

fore using. (But forced-air chits may. be installed.to speed

the drying.) .
.

A

5. If production stops while the,freezer is "d*rating, some!

liquid nitrogen, is .cOnstahtlyexpeneed, whieh costs money.

If theTreezer is shut down, reStdrting requires considerable
4

-,time and a good Creal'of *nitrog'en to chill the unitv., ,

0 ,

. ..
. .

Immersiorf freezing. Previously immersiop freezirigyas accomplished

.0

. :

0"

/
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by immersing the product in a mechanically refrigerated brine solu-,

tion. Food was protected from the brine by plastic wrapping or a

metal container. The n er eipment, however, uses liquid Freon as

the refrigerant amend operates in a temperature rangeofT22 F to -35 F.

BecaUse the product comes directly into contact with e cold liquid

refrigerant, similar to cryogenic freezing, the rate of heat transfer

from the product is greater than in plate 'or blast freezing.

Extensive studies have been conducted to investigate the safetK

of allowing,Freon to come into contact with food, and the method has

received approval from health authorities.

Here are the advantages of immersion freeiing:

1. Little refrigerant is expended as compared with liquid nitro-

gen. The higher vaporization temperature of Freon allows for
' erA

economical condensation and reuse. In various plants now

operating, mole than 99% of the Freon v orized during freez-
'

qz4

ing-is recliimed.

2. Moisture is kept out of the freezing chamber by using the

"heavy" Freon vapors to displace incoming air. Any, water

vapor which does enter is suspended in the Freon and removed

when it is recycled. .1

3. Because the freezer operates in the -35 F temperaturetrange,

there are no adverse effects on packaging materials.

4.Iised on actual operating figures, freezing costs are between

one-fourth and one-third those for liquid nitrogen freezing.

The disadvantages of the Freon freezing system follow:

1. Initial investment for the unit is high, approximately twice

(' 3
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the cost of the liquid nitrogen system.

2. This method is still being tested for a wide range of food

products. Therefore, not all applications and shortcomings

of the system are known.

Individual quick freezing (IQF)- IOF is not a different equip-
.,

went system, but rather a new approach to freezing certain products.

Items of small individual_ size, like peas, strawberries, and shrimp,

are loaded in loose form. As they pass through the freezer, they are

frozen individually, rather than in a large block or padkage. Blast,

cryogenic, or immersion freezing can all be used for this process.

. , ,
Because of the small size of the-prod, ct, each individu piece

freezes rapidly. Faster freezing results causes smaller ie crystals
--.__

.1T

to form within the product, thus less cellular damage occurs tha he

large crystals, farmed daring slow freezing, cause. This means that

product texture improves and drip loss during thawing lessens. Studies'
---.-

have shown that blast freezing gives superior results to plate freez-----._

ink, with cryogenic and immersion freezing being better yet (13).

Thawing Equipment

Because large quantities of many foods can be presered for long

periods, freezing has become one of the most widely used packaging

method of our time. But all too often, considerations of how to

thaw frozen food have been'ignored, negating any gains from the im-

proved preservation freezing provides. The old method of leaving

frozen foods on a counter top until they thaw is no longer acceptable,

either from the standpoint of qualify retention or sanitation. This



is particularly 'ire of the larger packages in which food is now
tG

being frozen: by the time the material in the center of the package

has thawed, the outside.has been at or near room temperature for a

considerable time:----To overcome this problem, various types of units

are available to thaw foOTicitisiCkly_ and safely. These include Con-

ventional tempering cabinets and newer microwave and vacuum thawing
_ .

systems. e,

Conventional tempering cabinets. Conventional thawing utilizes

standard refrigerators or coolers to raise the temperature of frozen

products for subsequent processing or preparation:" Although this

method keeps, the food safel refrigerated i ow and may re-

quire as long as three`days for complete thawing, depending on the

4.- _

product type and size. It.also requires considerable space devoted to

-chilled storage.' Several manufacturers have. developed refrigerators

that serve the dual putpase.of_iilpdard refrigeration and thawing120).

By adding such accessories as auxiliary heaters and fans to increase

air movement, thawing time. can be eedUced t between-eight and twelve-
.

hours while a safe average refrigerator temperature off" around 40.or

45'F, which keeps focidbelow 40 F,. is maintained.

Microwave thawing systems. This system uses microwave-power to

raise the" temperature of.largetilqcks of a frozen product. Microwaves

are especially effective because they penetrate the-interior of the

4

package, rather than relying on heat conduction from the surface to

the center of the block. This method is genetally applied in a c4intinu-

ous type system where the degree of thawing.can be controlled by con-

veyor speed or the microwave pOwer level. On manufacturer claims that



90.

60-pb4ad blocks of-,heef can be tempered from -10-F2to 27 F in approxi-

mately five minute with this system (37),

Vacuum thawing systems. One manufacturer has developed a unit

that uses heat released i$y condensing steam to warm a frozen product
. , .

(2). BecaUse of the low pressure with the chamber, the steam remains
4 .

at a temperature of 68 F to 77 F, instead of the 212 F boiling point.

This method theWs food quicker than conventional means. Ind may be-

suitable for tempering,food for immediate use. But prolong posure

to the temperatures it uses could cause food quality degradation.

Both the microwave and vacuum systems'are faster than the con-

ventional means; thus they are more convenient and reduce the large

space otherwise required for tempering rooms. Application of micro-

waveswaves is faster than vacuum z:hawing and results in a one uniform

temperature4pistribution throughout the product, This is especially

desirable because certain processes, like slicing, dicing, and grind-

ing, require the food to

results.

a specific temperature for the best

I

Ovens

Ovens are the equipment most often Used to heat food products,

lo

both in the food service industry and in home cooking. They are used

primarily to cook such items as meats, casseroles, and bakery products,

and they are also used to reconstitute modern convenience foods. For

years, the only ovens in widespread Ilse were 'the electrically heated

or gas-fired free-convection ovens. However, the demand for reduced

processing time, and higher volume production has forced operators to

S

411'''
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consider alternative heating methods. Two of the most promising new

pieces of equipment available are forced-convection even and the micro-.

wave oven.

Forced convection ovens. Forced-convection ovens, referred to

usually as "convection ovens," are really only a slight modification

of the standard free-convection ovens. A recirculation loop is added'-

,wherein,a fan forces reheated air through the cooking chamber at a

high velocity. The increased velocity reduces the thickness of the

air film surrounding the product to be cooked and allows more heat to

. be transferred to the product's surface since its convective heat

transfer coefficient is increased. As the air circulates, it absorbs

moisture from the product, dehydrating it somewhat. But because the

air is recirculated rather than being exhausted, it soon becomes

saturated and will not absorb any more moisture.

/

IN

/Phe higher rate of heat transfer decreases cooking tim as much

as 50 percent in some instances, and allows cooking at lower temperatures,
--.

which reduces drip lois, scorching, and fuel consumption. These large

reductions in cooking time occur only if the block of food being heated

is not too.large. For a thick block, conduCtion of.heat through the

product becomes the limiting factor, not the rate at which heat is

-transferred to the surface. In this instance, heating time will

usually be reduced about 10 percent.

The major shortcoming of convection ovens seems to be its uneven

heat distribution. Because of varying oven lo.ikds and possible tray

configurations, temperatures can vary as mach aS +10 percent through-

out thg cabinet,.desPlte the use of vents and baffles to combat this

problem. One manufacturer claims an ability to control the temperature
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to within +5 F in his unit. He does this by blowing air first from

one side, then the other, rather than constantly from the back as is

done in most American-made units. European manufacturers have been

using the side-fed system for years, allowing them to gang multiple

Ivens side by side without the installation of additional heater/blower

units (51).

Forced-convection ovens are gaining rapidly in popularity. They

are being installed in most new operations and are replacing free

convection ovens in many existing facilities. (Figure 2 depicts a

typical forced-convection oven.)

Microwave ovens. When microwave ovens were first introduced, they

were hailed as the future mainstay of the food service industry. They

haven't yet fulfilled this prediction, but they have been increasing

o

rapidly in popularity during recent years and will probably continue

to show increased use in the future as more of their problems are

overcome.

Microwave ovens transform electrical energy ifto microwaves by

means of electronic equipment. The microwave frequencies which have

been found most suitable for cooking are'915 and 2450 megacycles. The

microwaves penetrate the product and are absorbed, releasing their

energy tocthe molecules of food and quickly raising the product's

temperature. Because the energy is-deposited throughout the product,

rather than just on thesurfaCe of the food and because the heat need

not be conducted to the interior, cooking time is reduced substantially.

Microwave cooking'can be applied to batch -type as well as continuous

operations.
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A.distincti.i7e characteristic'of microwave ovens is their use of

energy. In other ovens, the product, the aiviithin the cooking

chamber, and the walls of the chamber all absorb heat. In a microwave

unit, all the energy heats the food. Air passes microwaves without

absorbing them and metal walls reflect microwaves without absorbing

them. Unfortunately, the electronic systems that convert electricity

into microwaves are only, 30 to 50 percent efficient in the sizes and

power levels now in use. Most units now available require about 3 kw

input power and have an output of approximately 1 kw. But one manu-

facturer of microwave power modules has developed a high-power unit

which he advertises as 72 percent efficient (22). With an output of

425-kw, this module could be applied in operations involving extremely

high volume production.

Microwave ovens aren't in the widespread use initially predicted 4

for them because of problems, some real and some only imagined, en.:

countered during development. An understanding of these problems and

/ t
what is required to overcome them is necessary in order to draw pre-

,
dicta is about future applications.

The first shortcoming of early units was uneven heat distributio

Because of the extremely regular shape of ,the standard rectang

..'---------f* cooking chamber, standing waves caused "hot spots" within ths6 t.

Modern units use rotating fans called '"stirrers ") or reflectiv grids

to dispers/
''

the waves evenly throughout the oven cavity.

PEarl literature also reported the formation of undesirable

chemicals as well as ion and free radicals which react to form

secondary products. In these early ovens, however, spark formation

and leakage of x-rays from the microwave generator were not uncommon.,
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:::0;00,000000111111Energy released by these means is sufficient to Cause ozcine form

or to break chemical bonds. -Recent studies have shown, howev r, hat

microwaves transmit too little energy, by several orders o magnitu

to be directly responsible for any chemical changes (34: But I_ a

localized "hot spot," chemical reactions may occur wh'ch might not be

desirable at the indicated mean tempera-ef the roduct.. These

thermally-induced effects account for most, if ryftt all of chemica

changes observed in microwave heating.

Even when the distribution of 'microwaves is uniform, "hot spots" //

can occur due to non-homogenous or irregularly shaped products. Most

biological materials are composed of layers or striations of muscle,

fat, and connective tissue or, in the case of fruits and vegetables,

flesh,/woody pulp,-and seeds: Each of these has a different dielectric

pro erty. This variation can cause localized heating in a material -'

w icti makes up an other'wisc insignificant portion of the total product.

Moreover, particular care must be taken when heating products

. .

that have been previously, frozen since, crowaves affect water at a
---

_---- , 4
much higher ra e than ice. To couriteract this probleth, a sys 9r-Of

1

// /
t /

as been devise Ene is applied forpulsed microwave applicati

a short time, th4nthe product is rested,to-allow heat to conduct evenly

throughout the food: This adjustment npt -drily al;ows heat to dissipate

from any high-tethperature areas;-but also allows conduction inward,

where the material is less affected by the microwaves directly.

. ....-

Because microwaves deposit their energy evenly throughout the

116duct, the outer surface receives the same treatment a the remain-

's:

'lder of the food. In other words, there are no surface ffects like
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charring, browning, or carmeliz. on. Consumers have come to exp'ect

surface treatments on many.of their f o so many products cooked

by microwaves are not completely acceptable. ven though they are
77

thor 41y cooked. For this reason, other means of cooking are often

used in conjunction with microwaves. Steaks and chops may be seared

on a grill prior to microwave cooking while bread or cakes= are cooked

at high ,temperatures for a short time in another type of oven, then

finished by microwave power. White bread and rolls have a surface

texture and color resembling brown-and-sirye rolls, with no surface

browning or glaze, after microwave baking.
s

However, satisfactory re-

sults have been obtained -01th dark breads, such as whole wheat and

4

rye, and dark colored cookies using microwave processing exclusively

(29). z
, Another problem whew cooking with microwaves occurs with the use

of metal pans. Microwaves are reflected by the metal, thus heat does

not penetrate through the bottom or sides of the pan. Most of the

ovens in produc today have a circuit which will shut off power to

the oven if there is exce ve microwave reflection within the cooking

cavity. /New temperature-resistan elastics that pass microwaves have

beefrideveloped and offer great promise f a solution to the reflection

z
problem. The ability ofmetal foilstpbloc microwaves has been

utilized to allow selective heating of pre-plat food. Perforations

in the metallic shield allow varying degrees of m frowave penetration;

certain i4ems are heated, some thawed, and others reMkn frozen, as
/^ 4

-7

desired. Metal shielding on the sides of flat b king ans prevents

the "edgipg effect," overbaking of edges and corners due to microwave
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application from top, bottom, and sides simultaneously. (1, typical

microwave oven is schematically depicted in Fi

Combination ovens.

/* waves takes advanta

sating for the

ining other means of cooking with micro-

comings of a

owave,heating while compen-

em. .Supplementary
/

e microwave s

processes .1 illing, frying, roasting,

before or

fact,anits are now available

ter microwave processing

Ns

iece-of dual-purpose ipment.

Excelre

vecti

baking can be applied

discussed previously. In

at combine heating' methods in one
,/

//

oking results have been obtaihed with microwave-Con-

/

ovens in which the two processes are applied simultaneously or,

separately (23). This test also studied

;

special aluminum foil pans as container

modifications of standard aluminum foi

he feasibility of using -.

u cooking. The pans were

/

o tainers in which food is

commonly packaged. To allow microwa e fie

lids had a pop -out window, which, w -n re ov

oven-service film through which m crowaves

of-the pans were black - coated' -t

P
/

tration"from the .top, the

/
ed, exposed,a see-through

/
could pass. The underside

/
improve heat tra sfer to the product

ithroughthe bottot of the con :finer. The lid so served to retain

moisture in the container, r ising the interior temperature and mini-,

mixing food dehydration.

Several microwave uni s for dome is use have been manufactured

. with resistance heating e

provide radiant heat.

antenhas to transmit en
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ing and could further improve heat transfer to the product being

cooked.

99

e use of a steam atmosphere in conjunction with other heating

means like rad Aion or convection has been applied in several units.

The 'additional moisture helps prevent undue product desiccation and

gives a surface glaze Ito certain baked goods. A steam environment is

particularly desirable in certain microwave applications like'vegetable

blanching./ Microwaves heat the interior, but evaporation cools the

surface of the product. Moisture must be maintained in the environ-

ment to heat and blanch the surface.

One manufacturer makes lie of refrigerated air in infrared and

combination infrared-convection ovens (28), Temperatures within the

chamber can be as high as 600 F to 850 F, easily scorching the surface

of the product. The refrigerated air reduces the scorching while it
4 .

allows maxitum penetration of the infrared rays. But expending energy
a.

to heat and cool a product simultaneously would seem to be questionable

efficiency, particularly if.equivalent results can be obtained by other

means..

Other oven types. Other types of ovens, like the infAred and

qdartz plate ovens; are not used as widely as thdpe alreadymentioned.,

nor are they increasing in- popularity as quickly as convection and

microwave ovens. Sincethere is little information on them in current

. literature, we offer no comments on their specific characteristics and
A

their practical food service applications.

One method for reconstituting prepared'foods that deserves mention

,
isthe Integral Heat System (45). 'This system seems1 to be competitive

ir
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A

J
)

With small microwave kitchehettes used in hospital wards (25).

. .
Specially 44igned dishestin which food is cookgd and.tetvea are

.

. . .

, .

,made in two parts: the outside shell is.a high- quality polymer,.while

the inner dish is por6elain ceratic with tarbop resistor Material fused .

to the underside. Electricity is conducted froM btie_ralas of the hold-'

ihg cabinet throu gh,electrodes e outer shell td the resistor. ,,

.'/
,7"- 2 .: v.

There it is converted to ,t- and conthicted to the food: N4,xhaeat is

wasted fthrtf,I.Th the
4

ating of the air in the oven cavity or e walls

of the cabinet., t /
/

'.

Standard 10- to 12-oz. hospital meals caq:be reconstit from
-

. ,,,..--±

the frozen state 1/4'18 to 20 minutes, compared to the 35 to 40'minutes
.., . 4, ' .

required brcOnvection ovens. Already thawed meals can be hefted in
.

:,approximately h7tlf the time of frozen foods.: food can be held in its
.

.

heated state if convenient for the recipient, makirig'this system ideal- .

A5. t

or hOspitals and'in-flight airline food service.

O

Deep fat fryers'cook food by imprsing it In liquiecooking Ut.
0,

which is heated through some typos of"heat exchanger. The source 0V '.°
heat can be either electricity or gas. The hot fat has 'higher heat

,

'capacity,than air and provides a high convective film ±coggicient.

This characvt teristic proVides a faster rate of heat tfansfer that a

ges like air under freeconyection conditions. .)

Though the =basic concept of deep fat fing'has not .change( over

,the'years, refinements ,of the equipment provide for.moreconvenient

dpOration-And higher Auality.products.- Units nowavataable have more

'accurate ttiermostats and timers built in for better process control: ,
4,

:

c

64
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Automatic basket lifts terminate cooking after a preassigned length of

tillikto prevent overcooking. Most designs include a "cold zone," a

space beneath the heating tubes which does not reach as high a tempera-

ture as the fat above the tubes that cooks the food. Food panicles

drop into this area of cool fat (or water in some equipment) and do not

carbonize as rapidly. This reduces the rate at which the fat breaks

down and becomes unsuitable for further use. In addition, to prevent

fat breakdown, Some systems have built-in equipment for filtering the

oil. Others must use separate units designed for this purpose.
.16

A recent developmett in this cooking method involves a pressurized

container during cooking. At the beginning of the cycle, the vat is

covered and sealed. As the food is heated, internal moisture is turned

into steam which increases the pressure inside the vat. Pressure

forces the fat,against the product and increases the rate of heat

carried into the food. The moderate convection caused by heating the

fat agitates the product providing equal exposure of all surfaces to

the cooking Improved efficiency at,helat transfer combined 04411......_

sealing in the hot vapor's means the oil can be used at lowertempera-

tures. This lengthens the life of the fat_and reduces fuel, consumption.

Up to 75 percent of the original moisture of the product is re-

tained during pressure frying, as opposed to approximately 50 percent

retained in open vat frying. Moreover, proper frying results in as

.little as 4 percent fat absorption.

To show how fatf frying can be used on products not generally

associated with thi type of cooking, a recent demonstration used cuts

of U.S. choice steak. The resulting steaks were grease-free and cooked
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t? the specified degree of doneness. They were considered by several

tasters to be almost indistinguishable from U.S. prime meat. In another

test, pressure fried Steaks were judged to be more tender than broiled

steaks (34).

Cookers

Steam cookers operate on the principle that heat can be applied

more efficiently through a moist medium than a dry medium like air.

Modern steamers perform much the same functions as their predecessors,

but they have been updated to meet modern standards of Convenience and

quality. In ihe'past, steam was s plied to individual units from a

central steam generator. If th ce tral unit failed, all the kitchen

...,41equipment that required sa. topped. Equipmdnt now available not
-

only connects-to steam lines, but can also operate from selfcontained

steam generators. These generators can use gas or electricity for steam

productionand operate quietly without the hammering and hissing

associated with steam generation. Typical units utilizing steam heat

are steam jacketed kettles, law pressure and highpressure steamers.

In a steam jacketed kettle, steam is introduced into a hollow shell

surroundingahe cooking vat. Condensation on the inner wall transfers'')

heat from the steam through the wall to the food. The higher the

pressure of_the steam, the higher its temperature and the more heat it

will transfer to the food. Kettles can be equipped with. automatic

scraper paddles to blend sucll items as gravies and sauLs continuously.

during cooking. Some units have provisions for filling the jacket

1 ,7
with cold water after cooking is completed to cool the product faster (44).

1162,1.
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Low-pressure and high-pressure steam cookers allow steam to come

in direct contact with the product to be heated. Low-pressure units

operate at approximately 3 psi, providing steam at 220 F. This equip-

ment can be used to reconstitute frozen foods if the packaging will

prevent entry of steam into the package. High-pressure steamers sup-

amply eam at 15 psi and 250 F. They are widely used to heat frozen

vegetables in open or perforated trays.

Due to certain shortcomings, steam cooking seems to be declining

in popularity in the face of such new equipment as convection and

microwave ovens. Although moist heat prevents dehydration, many items

cannot be reheated this way because the moisture adversely affects

product quality. Also, steam heating is slow compared to other cook-

ing methods. And condensation resulting from hot steam coming in

contact with the cooler product forms a film which resists heat trans-

fer. Forced convection of the steam shortens reconstitution time4 but

:not enough to'make it truly competitive with othet means. One user of

steam equipment says that steam cooking is on-its way out; microwave

and convection ovens are what people are using (18).

An equipment system still under development is a heated water

bath for reconstituting individual portions packaged in flexible

plastic pouches. The primary requirement for this unit is a high rate 1 -

of heat input into the water bath. The water, must be kept at a rollin

boil, even when several pouches are immersed in the bath simultaneously,

because the only way to insure proper: cooking is to control the length

of time the product is immersed. Another necessary component of the

system is a system of racks to keep the bags submerged and separate
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from one another to allow free water circulation. An automatic timing

and retrieval system should also be included so the operator. does not

lose control of the heating time for any individual pouch. If "boil-

in-bag" products continue to increase in popularity, commercial units

of this type may soon be available.
4 *

Broilers

Broiling is the traditional way of preparihg many of our most

popular foods. Units now available are electric or gas-fired, and

food service operators generally prefer the gas-fired equipment. The

ethod of heat transfer used in broilers is radiation, either from

lectrically heated resistance elements or heated ceramics in the
\)

Cese-of,gas equipment. Heat is transferred to the surface and is

conducted inward. A characteristic of broiling is that the surface

Is seared and the natural igices_Seal-e-d in. Some ne

construdtedso that the produc

'Mo ommercial in

oked on t sides simultaneously.

lations are now using infrared broilers

because of tgEiliiAirie;:tures erated and the resulting increase

in the rate of heat tran 'igh-volume apZ7tphs are making use .

of continuous -type equipment which uir,es only unskilled labor once

the'Ciiiiii;;;;and belt speed have been fix-' for a particular product.

Char Broiler their flaw are used primarily as

specialty equipment` and to provide "atmosphere."

Holding Equipment

In the past, prepared food awaiting service was held in steam
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, 6

table pans to keep warm; or if the food was to remain drilled, it
we'

rested on a bed of -Fiushed ice. Though some detetioration of product

quality occurred during the holdidg period, this procedure remained

acceptable for' holding bulk pans of food, for example on a cafeteria

serving line. The proceding is not practical, however, in such

applications as hospital food service or when food is transported from

C a central tommissary to a satellite location.

To overcome this problem, holding cabinets have been develpped to

. .

maintain the food at an optimum temperature. These cabinets include

three basit types: insulated, heated, .ind'refrigerated.°

Insulated cabinets. Insulated. cabinets have no heating or cooling 4.

/

equipment built in, rather th4"$f prevent the temperature of the ptoduct

from changing drastically once it is loaded into the cabinet. These

cabinets are particularly useful when there is no power sour

Able for heating or cooling while the p pduct is In transit or at the

location where it is to be consumed--for example, n a "meals -on-

wheels" program or the feeding of large numbers of farm workers iTM

the field.

Heated cabinets. These cabinets contain an electric lly -powered

heating source and may be either insulated or uninaTili.te17They are

capable of holding temperatures from room temperature to as hig a

200 F ox 250 F, though ide69. serving temperatures most foods

range between 10 F and 190 F. Many of the,units now available actually%

house two separate holding xontainers in one cabinet. They are separated

physically and'have independent thermostats so that various foods may

be kept heated .to different temperatures.

%.4



106

Rafrigerated_cabinets. Thes cabinets resemble heated cabinets,

.but have self-Zontained cooling/ystems. Many are available with

separate freezer sections in addition to refrigeration. Temperatures

within_the different sections can be adjusted within certain limits.

Heated and re gerated cabinets are often transported in vehicles

with specie lectrical circuits to provide power to the containers.

They an also be plugged into standard outlets at their destination.

Heated cabinets can be used for reconstituting preplated meals when

food is being satellited from a central. commissary to schools or

hospitals, for example. All types of cabinets are designed to accept/---

- -trays and pans of various standard sizes and depths.

Several manufacturers offer cabinets that can be switched froM

refrigeration to hating (6, 10, 13). This feature is particularly

useful far-reconstituting food that should be stored under refrigera

tion for a period of time. It also provides added versatility to high

volume operations, since it can be used in either mode, depending on

the relative amounts heated versus refrigerated food being held.

It reduces the number of ext = cabinets that must ate ma tained to

compensate for variations in the ty of holding method 'required.

Waste Disposal and Pollution Control

',Recent public awareness of environmental abuse has caused

American industry to rd.-examine its methods of waste disc and'

pollution control. Food service operations, have not escaped c. ticism

and must now begin to solve those problems particular to their ind

try. Means of disposing of solid waste fall into three main categorie :
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compaction, shredding, and incineration.

Compactors. Particularly when they package the waste in plastic

bags, compactors can cause the refuse to become less biodegradable.

Recent studies have shown, however, that proper packagingand handling

during final disposal minimize this problem (52). The biggest single

advantage of compactors is that they reduce the volume of trash to be

hauled away and the space required for storage between pick-ups.

Shredders. Shredders consume paper, plastic, cans, and bottles

and. chop them inta_small pieces. Like compaction, this process

sigriificantly,reduces the volume of refuse. It also' aids in subsequent

reclamation of, recyclable materials and makes non-recyclable substances

more biodegradable.

Incineration. Burning refuse effectively eliminates the inter-

mediate steps involved in other methods,pf disposal by destroying the

waste products immediately. In many locations, however, incineration

is not alloyed, and where it is, strict regulations are in effect

concerning emissions. Incineration is often the means of final dis-

posal for non-recyclable materials processed by compaction and shred-

ding.

The other ecological concern with which food service operators

must-contend is control of other emissions from their establishments.

These can and often do include vapors from ranges, grills, and fryers,

as well as from incinerators. Preliminary filtration of exhaust air

from cooking areas is usually accomplished in one'of two-ways: The

older method, still widtly used, is to pass the air throUgh a simple

filter to remove grease. Formerly, the filters were used for. a

short time, then disposed of when they became too grease-laden_to

a
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perform efficiently. Later filters could be cleaned by a washing in

a standard dishwasher nd reused thereafter, Newer filters consist of

a series of baffles through which exhaust air passes at high speed

pulled by an exhaust fan. Grease particles are thrown out of.the air

stream, collected in a grease trap, 'td disposed of.. These filters

remove more grease than the older types, reducing build-up in the

ductliork. And they also retain less grease in the filter itself; both

characteristics reduce the chance of fire. 4 1k

A

The other system of preliminary filtration is more sophisticated

and cost can pay for its elf in other ways. Exhaust vapors

subjected to a,high-pressure watt spray which cools the air below
-

the condensation point of grease. The grease is carried away by the '

water into the sewer system. Because the exhaust air has been cooled,

heavy-gauge ductwork and insulation formerly required may no longer

be necessary.

A water spray can also be used with baffle-type filters to wash

away trapped,grease. These water-sprays act as a fire barrier to

-----
prevent a lire in the cooking area from spreading to the ductwork.

Many units incorporate*anxiliary systems to extinguish fires on the
. .400

cooking surface if the temperature sensed in the exhaust duct exceeds

a Preset limit.

Final processing of exhaust air is accomplished by electronic

precipitators.. They are also used to remove particulates from the

incincerator exhaugfgases. Electrically charged plates ionize particles

too small to be filtered out by conventional means.

Fil.ter'S and precipitators are able to keep emissions from food

/
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'service operations within liMita prescribed by present laws. However,

they may not be enough in the future. Operators say the number of

complaints concerning__ objectionable odors is increasing steadily (1).

This may become an even more difficult problem because the particles

that cause the odors are not removed from the exhaust gas by filters

or precipitators.(50)

Completely Integrated Systems

There is a food service system now in operation in Europe, and

soon to be tried in this country, which represents the state-of-the-

art today, and will undoubtedly serve as a model for high yo food

service operations for many years. It utilizes a " Oking street" of

high-production, automated equipment for performing various types o

cooking (38). The purposes of foodpreparation y between different

operations, but the pieces of equipment Used. Are-stendard Jaen

facilities. They inglud a steam cooker, a water cooker, a deep,fat

fryer, a grill, and a broiler. The equipment considered here is

manufadtured by the German -based NEFF company (10). This equipment

represents, collectively,'the most highly automated system of its

kind. It is the type soon to be-used in its first Unitpd States

installation.

The Steam cooker. Fresh or frozen vegetables are loaded into

the intake bin. They 'are coveyed by:4he automatic load system to

a loading drum which portions-the product into perforated stainless

steel containers for cooking. The containers are mounted on a motor-

driven chain which-nell-justed to prOvide between six and sixty
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ure to the steam atmosphere./ At the end of

d is transferred to an unloadin drum and from there

to a b t-in re eiving'bin or a portables til ing kettle which can

be heated or not, as required. Depending o/f the type of product and

cooking time required, the steamer can cook from '400 lbs. to,900 lbs.

of food per hour.

The water cooker. The food to be cooked is loaded into wire

mesh container by hand or by means of a vibrator loading device. The

containers are passed thrOuglrwater heated to just beow the boiling

point by steam injection. When the cooking is completed, the prOduct

',els rinsed with tepid water and unloaded into the desired type of serv-

ing unit, either stationary or mobile. Cooking time can be varied from '

as little as four minutes to as much as forty minutes. The water cook-

er can produce 500 lbs. of rice per hourth an average cooking time

of 20 minutes; 600 1 of pasta per hour ith-an average cooking

time of 15 ; or 1800 hard-boiled eggs per hour w h oking,

time of six to ten minutes.

7'1/
The deep fat fryer. Thig piece of equipme is to the

peration,.b It uses cooking oil heated

f th,r unit is approximately 1700 portions

water cooker in design a

----;
by electricity. The

/--- ,,/''

per hour. //.'

The ril roducts to be cooked, are placed-by hand on the grill,

>/'
then move ss_the surface bya,series of stainlegs steel bats

mou' d t a motor- driven-Chain. The speed can be adjusted to provide
/ ----

from three to thirty minutes of cdOking time. At the center of the

grill, the product ,lis automaticall turned over by a "flipper"

12
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mechanism to provide even cooking on both Sides. The foods forced
///

tip an incline before unloading to allow grease and oil to &gin off.
7/

The grill can also be udedas a band fryer by using a layer of cooking

oil u to 11/2 inches on the grill surface. Output of Such items as

s cal , chops, grilled sandwiches, pa cakes, and hash "brown potatoes

/is between 1500 slid 3000 portiOns pe ,hour, depending on the cooking

time required.

The broiler. Items to be broiled'gre placed by hand on.a rod

conveyor belt. They are transported throu'gh'infrared heating zones

with heating elements move and below the belts.1:The product drips

from the first belt to a second one, and finally to a third belt. Thus,
4

the food pasAes through the heating zone three times before being'un-
.

loaded into the desired receptable. Cooking time, can be adjutted be-

tween 21/2 and 25 minutes. Steaks, chops, hamburgers, sausages, and

7

chicken are produced at the, rate of 800 to 1700 pieces per hour, de-

.

pending on the cooking time.

One use for a system of equipment like the NEFF system is'in a

"cook-and-serVe".operation like cafeteria. In suctrari operation,

the conveyor belt which runs past the'unloadink end of each piece of

equipment becomes the tray assembly line with each worker along the

line portioning one/
_type of food onto the tray. At an installation

in LudwigsburgrGermany, eight workers are ableto serve fifty trays a

minute. Tbey can serge sixty to seventy trays-g'minute when they wdric

-,

/

at fuly/capacity.
/

An sd, procedureof thisrocedure prepares individual traya.for

short-term storage prior to .serving. The items to be heated are stored

-1"

4.S

a
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in -one compartment of a .specially-designed ttanspori module while the

7
an individual meal are removed from the two'compartments, placed on a

f
single tray, and-served. The modules are manufactured in two sizes;

items to remain chilled are stored in the other compartment:6 Both

compartments ar refrigerated while the module is in transit and at

the destination until 45 minutes prior to serving: At this time, the

;,heating elements in the module are activated, and the food in one

P compartment, heated to between 160 and 170 F. The various items for
r.

one Will hold 20 complete meals and the other, 40.

The other type of food production system is designed for "cook-

and-freeze" operations., It either freezes individua;, meals or freezes

'food in bulk. If individual meals are to be prepared, trays are

/
assembled as in the "cook-and-serve" operation, covred, quick frozen,

then placed in freezer storage. When food is,to be Stored in bulk,

>

the product is unloaded from the cooking equipment directly into a

''"Co=fill"'unit. 'Thig device automatically weighs pre-set amounts of

food into steam table pans and places them on a conveyor belt which

carries pens to the packaging and freezing area.

The NEFF 'cooking street" equipment is designed for efficient,
4

high-volume prOduCtion, but it features simplicity and reliability.

If the work is distributed properly, two people can tend the five

/ ,

pieces of cooking equipment. The food operation at Ludwigsburg can
. -

serve 2,800 customer's at-noon with a total department staff of 22.

Another installation in Karlsruhe can serve 5,000 people with a kitchen
.

.

staff of 19. Another plant is capable of proddcing 46,000 TV dinners

per day with only 74 employees.,
.
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The.operation of all pieces of equipment is simple, with a

minimum of sophisticated and complicated mechanisms. the cooking

containers of the steamer, water cooker, and deep fat fryer, the

transport bars and "flipper" of the grill,_and the rod conveyors and

infrared heating elements of the broiler are all remova without

tools. The facility at Ludwigsburg has been operating for 16 Y4rs

with only one maintenance call--to start up he equipment on the firs

day of operakon.

I
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A projection of future trends in food processing and preparation

equipment follows in this section. We obtained our projection by

looking at the past, at the equipment now being introduced, and at

equipment now in the experimental stages. Heat transfer is a funda-

mental phenomenow-involved-in all equipmen,; thus the impact of new

developments in this area were given"priority. The last portion of

this section indicates topics requiring future research to optimize

these processes.

General Trends

These trends are evident throughout the food service industry.

They do not 0,ply only to certain pieces of equipment or specific

types of operations. A close study of these trends may be the ey to

predicting what types of equipment will gain currency in the future.

Mobility., Much of the new equipment being introduced is avail-

able either as stationary units or mounted on wheels or movable bases.

This second feature allows it to be used in the most convenient or

efficient location for the task being performed. Production lines

can be rearranged to suit the material being handled and different

types of processing required. Mobile equipment also facilita"bes

cleaning and repair as well as major motifications of the facility.

Flexibility. NewAequipment is being designed to provide the'food

service operator with greater flexibility in the use of his equipment.



118

Generally, this means units that can serve more than one function.

Examples of this include combination ovens employing two types of

heating, holding cabinets containing heated and refrigerated compart-

ments in the same unit, large refrigerator-freezers that operate at

either 40 F or 0 F at the flip of'a switch, and fat fryers and steam

cookers that can operate with or without pressdrization.

Capacity. Both batch-
.

being made available with

e and continuous-type equipment are

er output rates. A good example is the

new design of ovens and refrigerators which allows a rack of food

trays to be wheeled into the equipment for processing..

procedure of ganging ovens permits e<number of racks of

stored, handled, and processed as a single group., Also

The European

food to be

as a result

of mass production, alternative means of transporting the food pro-

duct within the facility have been developed. Racks, carts, conveyors,

and rollers move large-bulk packages which are of ten tom unwieldy _to
-.;

be handled by human means alone.

Len with the emphasis on high-volume operations, though, smaller

0
capacity equipment is not being phased out. These units find use in

smaller facilities which cannot efficiently utilize large-capacity

equipment. In operatiOns whpre the work load may be highly variable,

one or more of the smaller units, instead of larger ones, help prevent

.wasted space and food.

Process Control. Better control of the various cooking processes

is now possible due to improved sensing and control 'of time and
S

temperature. More accurate thermostats, thermometers, and timers on

;

fryers and ovens, for example, allow closer monitoring of the cooking
lor
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process. Automatic termination of the cooking cycle in, for example,

fryers with timed basket lifts And steamers, that exhaust the steam at

the end of the cooking period, prevent over-cooking by human error.

Automitlan. The increasing use of autdmated equipment represents

an attempt to offset the increasing costa of skilled and semi-skilled

the optimum time-temperature relationship for a particular

product has been determined, the equipment can be programed by a chef

or supervi4or. Then only unskilled labdr is required to feed the

product in, monitor the operation of the equipment, and remove the

product when It is finished.

igher number of electrical and mechanical components re-

quired by automated equipment caft-hewevar.,_aullsrantially redude re-
.

liability. 'Methods of Overcoming this problem include redundant circuits

to provide baik-uicapability or, possibly, plug-in replacement modules

similar.to.those used in today's electronic equipment.

Energy conservation. 'Since the recent energy qhortaga,,energy

conservation has become a matter Of concern in all industries. De-

signers of food service equipment are devoting more work to improving

heat transfer, reducing warm-up time, and avoiding wasted capacity in

their units. -Recently introduced systems show the results of this

work somewhat, and those to be introduced in the future will undoubt-

edly be even more efficient.

Much controversy exists as to which energy source is appropriate
coo..

for which equipment. Operators prefer gas-fired equipment, and gas

is more efficient overall than electricity (49). But gas is in

various degrees of short supply throughout the country and is more

/*I
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easily shut off to operators than electricity.

Computers. Data processing machines have-been used for. years to

accomplish such standard procedures as payroll and inventory account-

ing. Today, though, they are being considered for much wider use in

the-fo6d service industry.- Computers can be Used to control various

cooking processes in response to programed instructions. This helps

eliminate human error processing, and it reduces the skill level

required for-adequate results.
I

An early application of computers was in an almoSt completely

automatic drive-in restaurant (30). The customer enters his order by

pressing buttons corresponding to menu items on a console; thsor.a "go"

button indicates that the order is complete. The computer activates

the proper piece of cooking equipment: hamburger_cookee, hotdog cook-

er, potato dryer, fryer for entrees like chicken, beverage dispenser,

or milk shake dispenser. The cooked food and computer-produced totaled

check are delivered to the assembly man. He matches the checks with

the food items and places them on trays, adding such items as piekles

and cole slaw. The computer totals all sales at each station and

calculates the number of sales, both in units and dollar value, of all

-menu items.

Another possible computer application could be as a behind-the-

scenes manager of a patron's meal in a standard table-service restaurant.

When a customer calls for a reservation, the computer, or.a person

working in conjunction with the computer, would receive the customer's,

the size of'his party, and the time at which they wish to eat.

It would scan its memory banks to determine whether a table of suitable
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---
available at that time, verify the customer's credit rating,

ask what he would like for ajmain-CourseT-Inquire about the nature of
. .

the occasion, and_even making dining suggestions Wien the customer

arrives, the cOmPut eve assigned a table, printed a person-

1 ed,welcome card, and informed the waiter of any special eve pt to

be celebrates. It would 6ixti detailed descriptions of the main

dis

based on total food costs, the probability of-selling a particular

itemi the occasion, and what the customer ordered the last time he

'ate at one

ered and suggest side dishes and Appropriate beverages, all

the restaurants sharing the Computer.

returnit to the Machine. The computer

notations on ne...prder form amd

would hen signal-tHelircken

equipment to rom storage and activate

/'
_----the ;;kink equipment to heat each component to the proper temperlpre.

Y

Instructions woUld,be printed'out for the asseFbly man who would group
7 a

the components ine the c ic, familiar Zishes. Thewaiter would

deliver the food to the table, giving the-computer-prodliced explana-
.

oftion -each dish, its derivation, components,landthe like.

The customer's

to verify it before

its memory what the

bill would be printed item hyTteCtliowing him

signing the check. The computer would retain in

customer orderedl how much he spent, and the date

of any special occasions so that he could be invited in advance,of

the-next occasion to return.

The computer could also maintain an up-to-date account of inventory

.and food costs, could reorder them when stocks get low, and could

Print out such information on each waiter as his record in selling

1-)
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wine, how often his customers return, and how much theytspend (30).

Technological Breakthroughs -

Every now and then, a breakthrough in the field of engineering,

management, or food technology effects the food service industry,

allowing it to move rapidly into a era of new concepts and procedures.

In the field of engineering, the latest technological advance to

have a profound effect on the foodservice industry was the develop-

ment of the microwave oven. Introduction of the more efficient high-

L
power microwave power module may bring about significant changes by

making microwave processing practical on a large scale that it has

`been. But these changes will not be as radical as those caused by

the original intrOdiiction of microwave processing.

A-r-ev-few of research in heat transfer presently being conducted

reveals no imminent tecinological breakthroughs on the order of mag-

nitude of the deveidpment of microwave processing. Rowever, research

on the heat pipe discussed eaffier may reveal applications which will

affect the future dziOn'Offood service equipment. Because of the

pipe's ability to pass large 'quantities of heat quickly and maintaln.

a surface at a constant temperature, certain types of food service

equipment may be capable of more efficient energy conversion by y

incorporating heat Pipes.into their design.

One piece of equipment to which heat pipe technology has already

been applied is griddles. The purpose Of the research was to deter-

mine if a heat pipe griddle could be constructed'to provide a uniform

temperature over the cooking surface, a short warm-up time, and accurate

11-3
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temperatUr.p control. The process also had to be relatively inexpen-

sive, reduce gas consumption, and be capable of operating on commercial

bUrners with only minor modifications. A summary of the perforMance

of two griddles as described-by Basiulis (3) appears below.

.

Range "A" Range "B"

Overall size 36" X 26" 36 1/2" X 32 3/4"

Cooking surface size 35H,X 22" 35" X 28"

Griddle thickness 1 inch 1 inch

Rated burner capa-

city 66,000 BTU/hr. 140,000 BTU/hr.

Warm-up; room to

400 F 10 min. 5 ml

Warm -up, 0.1ots to --

400 F. 6 min. 3.5 min.
--

Cook 1/4 lb. frozen

hamburger patties 5 min. 4 min:

Temperature distrihu-

A of-
tion at 400 F +5 F +5 F-

Heat pipes may be used to- hest adventage-in equipment where '

'large quantities.of heat must be transferred and where warm -up time/,

is now considerable. Besides griddles, pieces of equipment which seem

to be logical candidates for heat pipe application are fat fryers aid,

possibly, convection ovens.

Future Research

We have stressed in this dis64.9.16 the importance of heat and

*
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mass transfer in the design and fabrication of food piocessing and
c-

preparation equipment. We have also indicated that extaordinary

research activtres in the piiE 20 years in heat transfer have resulted

in a significant increase in our knowledge of the basic fundamentals

of heat transfer and our abiaity to design and prediCt heat transfer

rates in equipment. One may well ask why has only i limited amount

of this knowledge been applied in the food processing and preparation ,

industry. The NEFF "Cooking Street" concept, which is only now being

introduced into the_United States, was conceived and developed in

°Germany over sixteen years ago.

The basic answer ,to these questions is ondof communications.
'

There is far allfpraCA'cal 'pu s only a very limited line of

communications. There is the food service opeyator, the dietitian,

the food technologisbthe nut4itJ.onist, and the engineer with a

knowledge of heat and"thass transfer. This lack of communicatiqn.has

meant that the problems possessed byone group have not been sufficient-

ly well defined in the vocabulary of another group to encourage or

even allow assr nce in obtaining. solutions. Indeed one sometimes

wonders if the groups are everware that they have serious equipment

deficienc.ies., This communication problem must be resolved on all

levels, at the universities and research laboratories, at the indus-

trial design.and fabrlcation level, and at the lowest operating level.

With an improvement in communication a detailed specification of

an'acceptare,thermal. environment for the preservation and preparation

of food can obtained by the food service operator, the nutritionist,

and the food technologist. The heat transfer. engineer can then design

.

1; k -10
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a system that will optimize the_process from the standpoint of cost,

time, energy consumption, or labor involvement. Automatic or program-

able-ovens will appear that respond to a data card attached to the

packaged food product. ill be removed at time of preparation and

inserted into t oven's controller, an a product Will-be processed

in the optimum way for flavor and n -etrention.

B4,1-'significant advance in these areas will be possible only if

1) Improvements in technical communication between the engineer=

ing community on the one hand, and the food service operators;

the food technologist, and the nutritionists, on the other,

are obtained; and

2), An extension program is developed to define clearly the opti-

,

mum ,thermal environment needed for the processing and prepare=

tion of food products.
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APPENDIX

Basic Principles of Heat Transfer

There are three basic modes of heat transfer: con-

duction, convection, and radiation. The latter two modes

often occur simultaneously, thus the total h.eat transfer from

a surface can be the sum of the convective and radiant heat'

transfer.

Heat Conduction

.

///// /"
Conduction is the process by which heat flows from a

region of higher temperature to. a region of lower temperature

with,in a gas, solid, or liquid by direct molecular interaction

and without appreciable displacement of the molecules. The

nergy possessed by matter, is proportional to the gum of

its molecular kkneit,ic energy and the relative.position of

the toleeules. It is called the "internal energy." The

internal energy i directly proportional to the temperature

'.of the matter. When higher internal. energy molecules (high

temperature) cote in-,Contact with lower internal energy

molecules, part.of their energy'is*.transmitted by either the

elastic impact of the molecules -or the diffusion of faster
, . . , /

moving electrons, and heat ils said to be ?transferred by
>

conduction.?,

The rate at which eat is conducted is gi.ven by
t r

,Fourier'.,5 Law (1822). It isimportant to note_that the heat
/ /

.
I -,

flux is a vector and thus has direction as, well as magnituv e.
qr.

The flux is proportional to the thermal conductivity, the

,"7



are.a.N\of the section,perpendicular to the flow of heat, A, and

,- b

the rate of change.in the temnerature, T, with respect to the
,--

"dis'tanCe measure in t ,,direction ofeat flow.

dimensional heat flow the expression is

q
x

For one-
,.

= -KA .2 (Fourier's Law)
AX

where the.,heat flows in the direction of the positive x axis.,

An increase in either the thermal. conductivity or the

temperature gradient, AT/Ax., will resultin an increase in

the rate heat. transfer. An order of magnitude grouping
_ e ;

of thermal conductivities.of some common materials is

iven In Table-1.' For the on dimensional flow of heat, the

conbept of thermal resistance to the flow of heat is often

introduced 'and is defined as

R
QX

K K.

Table 1

Thermal Conductivity of Different- Materials

Material
, .

eases at atmospheric pressure
Insulating materials
Nonmetallic liquids
Food products
Nonmetallic solids,
Alloys
Pure metals

Q.
K, Btu/hr-ft-F

.00,04-.10

. 02 -.12

. 05 -.40

. 0074-.78

. 02 -1.5
8 -70
30 -240

4
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In many instances the boundaries of the surface, are

not perpendicular and one encounters two- of three-dimensional

heat transfer. The condition in ea7h direction is given by

Fourer's Law, and a limiting process is used to arrive at

an energy balance describing' the transfer of heat. The 4

energy equation, which is a partial differential equattp,

must be solved for each partiC4lar problem using the

appropr ate boundary conditions.

In many applications the rate at which heat is trans-

ferred is not steady but is time dependent. The temperature,
0

distribution in the material is thus dependent not only on

the above noted'items'but on the rate at which'enery is

. stored. The energy stoarage is, dependentIon the density,

,

I), and specific heat, C, of the'material:r, It is usua .to

utilize the thermal diffusivity, '= K the analysis
pC

of transient conduction problems: Representative values

of thermal diffusiyities for different materials are pre-

sented in Table 2.-

Table 2

Ther al Diffusivities o

Material

Gases
Insulating material
Nonmetallic liquids
Food products,
No metallic/Isolids
A 1 .

//
,

Pure Metals.

rent Materials

t /-hr

.6 - 10

. 01

.002 - .005

.0044 - .0068

. 006 - .02
0,15, .J1*

1:6 4.4
CVO

.
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The most simple transient analysis is denoted as the

lumped parameter analysis and assumes that there is-negligible

internal/ temperature variat'io'n' in the solid`. The rate at

which h-at is stored or removed from the solid is related

to e ease with which heat is transferred from the b'o.dy-to

,e surroundinguid. Assume th t' the 1.1.1id,,is at a , .

P

.*=,

I, i .

temperature T' and the body is iriitially'at a feilkerature
J 4 Q

", ,
of

-
T
o

. The temp,ratpre
e

a

by

where A is t

.

stributi,oli anytime. 0 is given

thA

0TV

*"%,,

urface area, V is the volume of the material,

p is the density, C,fs the specific heat' and h is the con 7;
4

vective film Foefficient (to be discussed in -more detail.in

the, convectiqn section) . The.,,rate at which heat is removed
//

or added to the solid is given as

- hA
= CpV(T.-T0) [1-e 0]

and indicates 'that., a large surface area to/volume configuration

ratio, is desired for highest heat transfer. The lumped param-
iF

f

1

eter analysis is valid for many of the conditions encountered

in food processing and preparationwitit an error 5/f less than

5 percent introduced when hV/AK
s

< .1 where K
s

is the thermal

conductivity of the solid.
/..

When qemperatiire gradLents.ean,not be negledtq. in. the

05,

goAid,-the'conductTon ,hekrtransfei analysis becOmeS more

complex; an iriterested,reader phouLd-consult A Yasic eat

.`

-

_
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t 4

- e
4Iirtransfer book -1 Keith (26) or a more specialized book

like Schneider (45). A useful relationship to remember is

that, for a large number of cases, the rate of heat transfer

is inversely proportional to the square root of the thermal

diffusivity and time, while the total heat transfer is pro-

portional to K
s
AT57-

Heat Radiation

In a very broad sense radiation is associated with all

kinds of electromagnetic wave phenomena, thermal, light,

and so forth. They usually differ only in their respective

4 wave lengths. In heat transfer, the radiation is associated

with the temperature of a body, and it can be transported.

through a transparent medium or through a vacuum. All bodies

thus emit thermal radiation with the level determined by the

---teMpetatu;e of the body and the che-r-a-c-te-TIT.ii:/cs of theees

radiating surface. ate of heat tr=ain

not only by the radiating

er is determined

body but also by the radiatio

acteristics of.the receiving body and the geometr

' relationship between the bodies since radiation travels in

aight

e it

ine path. Incident thermal radiation on a surface

bsorbed, reflected, or transmitted through

the solid. The general expression for the transfer of heat

by 'radiation is

4
qr = c. A eF1_2 (T1 -T2 )

C,
where/ is the Stefan-Boltzman constant (.17.14 x'10 Btu /hr

2 /4 2
ft R ), A is the s face area (ft ), F1-2 is geometrical

-8

1r-z4
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shape factor, F
e

is a factor which takes into account the,

radiation properties of the surface. The temperatures are

given in R (460 + F),, This relationship indicates the

dominating dependence of the radiation heat transfer on the

temperatures of the radiating bodies. If a body is at 100 F

and the surrounding either at 200 F or 500 F, the higher

temperature will transfer 39-£3---R-e_roeat more heat,to the're...7

closed body.

Heat Convection

Convection heat transfer is the method by which heat is

transferked between a solid and a liquid or gas. The com-

plete process is quite complex but generally takes the

following form: Heat flows from tht interior of a solid

to its surface by the process of conduction,as pre ously

described. Heat is then conducted from the surface to the

particles of the fluid adjacent to the surface, thereby in-
.

creasing the internal energy and temperature of the particles.

The warm particles move away from the wall into the cooler

fluid, mix with the fluid and transfer part of their energy.

If the fluid movement takes place because of density differences

created by the temperature gradients (buoyancy effects) the

heat transfer process is referred to as "natural" or. "free

convection." When the movement of fluid is the direct re-
*

sult of an external source such as a pump or fan, the process

is denoted as "forced convection." The rate of heat transfer



may be calculatectas_ins_the fol owing relationship

q
c
= hAtT
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where A is the surfade area, AT is the temperature ,difference

between the surface and fluid and h-4s the convective heat

transfer coefficient. The magnitude of h is dependent upon

the type of convection (natural or forced), the type of flow

(laminar or turbulent) and the fluid. Representative values

of film coefficients are given in Table 3.

Table 3

Convective Heat Transfe efficient

Condition h Btu/ft
2
hr F

Steam condensing
Water,'boiling
Water, forced convection
Oil, forced convection
Air, .spRerheated steam forced con-

vEtion
Air, natural convection

0,000
500 10,000
50 2,000
10 300

5 50
1 5

To illustrate the significance OT these results on food

preParation, it can be seen that if the temperature differ-
,

\
ene is held constant, a tenfold increase in the rate of

at transfer will result if one switches from a natural

onvection to a forced convectionunit.

N't



,Glossary

Change of phase. In this study, three physical pha-S-iia;i7Lern us:
, ..

4
r .

solid, liquid, and gas. When certain conditions--temperature

or pressure, for example--to which a substance is exposed change,

the substance may.itself change from one phase to another. For

example, water undergoes a change of phase to ice or to and

from steam with certain temperature changes.

Conduction, Conduction is a method by which heat diffuses within a

body, or from one body to another, or from a region of high

temperature to a. region of low temperature, with no gross

, molecular movement.

Convection. Convection is a means of heat transfer wherein heat is

transported from one point to another by the movement of hot

material between those two points. The medium that transfers

the heat is a fluid, either liquid or gaseous.

Convective film coefficient. In convective heat transfer, there is

always a stagnant layer of fluid next to the solid substance.

The convective film coefficient is a measure of how well heat

can be transferred through this stagnant film of fluid. The

units are typically expressed in (calories) /(seconds) (cm
2
)

(degrees C).



Dielectric properties. Dielectric properties are those properties

that describe the molecular reaction of a substance to a

electric field. Certain of these properties determine-to

what extent a substance will absorb microwaves and-thus under-

go a rise in temperature.

Electromagnetic waves. Wave'phenomena characterized by variations

of electric and magnetic fields are electromagnetic waves.

Radio waves, heat, light, x-rays, microwaves, and many others

are electromagnetic waves differing only in frequency.

Fluid mechanics. Fluid mechanics is the study of the me anical

properties of fluids and the laws and forces govern_ng their

behavior under both static and dynamic conditions.

Heat and mass transfer. This term denotes the movement of heat

or mass from one body or substance to another, or within the

body or substance itself. In food service applicatio we

are concerned with the transfer of heat from a body during

freezing or refrigeration and to a body during cooking.

Mass transfer considerations in this application are generally

limitedoto the moisture loss that occurs during cooking oper-
,

tions.

Internal energy. Internal energy is the energy contained within a

,substance due to its state, not to its bulk movement or posi-

tion. In our discussion, the internal energy of a substance

is a meas of its temperature mid specific heat.



um parameter analysis. The study of a system in which the
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i,_-properti (t'emperature, pressure, density) of each substance .

are considered,t e constant throughout the b d s known
1

as a "lumped parameter analys lthou: :radients and
i

variati il'exist, an an s s of e ;an prpvide a
.

goo
/3)

proximation of the reaction of the system.

Radiation. Radiation is the transfer of energy from one point to

IP
anothe1 by means of electromagnetic waves. Radiation strik-

ing a body is converted to heat due to the molecular absortion

of t e radiant wave' energy.

Specific heat. Specific heat is a measure of the amount f heat

required to raise a mass of a substance over a certain tempera-

ture increase. Common units are (calories)/(degrees C)_.(g-ramsr:-

The higher the specific heat, the more heat is required to

raise the temperature of a,given mass. Likewise, more heat

is released by a given mass when it undergoes a drop-in,

temperature.

Standing waves. Due to the regular rectangular shape of an oven

,cavity, each successive wave of microwave power will follow

The same path as, the previous wave. It will reflect from

metallic surfaces throughout the oven until absorbed by the

product. Where no waves pass through the product, heating

will take place only by conduction of the heat from higher

temperature areas of the oven. If two wave paths cross

the product, excessive heating occurs. For eas9ti97"-

.../'

;jo
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diffuser or "stirrer" is required to disperse the microwaves

in different directions when they are directed Lnto the oven

cavity.

Stefan-Boltzman constant. This proportionality constant relates
A

radiation from a body to the fourth power of the tempera-

ture of the body. Its numerical value has been determined

experimentally.

Thermal conductivity. Thermal conductivity is a measure of how well

a substance conducts heat. Units are typically represented as

(calories)/ (cm2) (degrees C). Materials with high thermal

conductivities, like metals, conduct heat readily; those with

low thermal conductivities act as insulators.

Thermal diffusivity. The quantity K /Cv where K is the thermal

conductivity of the substance, is the density, and Cv is

the specific heat is the thermal diffusivity of of a substance.

The magnitude of this qunntity.is a measure of how quickly

a body with a mon-uniform temperature will approach equilibrium.

Thermocouple. A thermocouple is a device consisting of two wires

of different metals welded or soldered together. As the

temperature of the junction is increased, a larger voltage

difference is produced between the wires.' This voltage can

be measured and the temperature at the juncture calculated.
.

Thermodynamic.Troperties. The thermodynamic properties of substance

r"--aare those properties that determine its behavi when heat is

rz?")-Ur TU

'14
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transferred intoior out of a body of that substance.

Thermister. A thermister is a device made of semi - conductor material

that exhibits a change in resistance,when subjeCted to a change

in temperature. The resisitanc& can be measured and the tempera-

ture calculated.

Turbulent flow. Turbulent flow is the combination of a uniform fluid

flow and irregular eddy currents.

c

15;3
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FOOD,ROCESSING METHODS: THE STATE OF.THE ART

AhD ITS FUTURE EFFECT ON FOOD ;ERVICE

IntroduCtion

Food science,obvidusly contributes a great deal of information to

the food service discipline and.industry, and the role of food science

and,its relationship to the food service induStry,is'the focus of this

report. More specifically, our approach has been to.provide a thorough

discussion of some of the more important food.processes that will

almost certainly affect the food or the food preparation systems

required by the food service induptries of theluture. For example,

how thklbod reaches the food service establishment will certainly have

some bearing on,the type of ireppration'that goes on at the serving

site. These preparation proceduees.have traditionally ranged, and

will continue to range, frorti simple heat-and-serve to taking the raw

food and preparing it from scratch. The procedures will change.little;

their.use ratios wilt change substantially.

In the past, there has been altogether. too little communication

/4

between /'the food scientists and technologists on the,one hand', and the

a

food service practitioners on the other. While both -groups endeavor

to improve food quality and lower its cost, they have tended tó operate,
.... .,

. ' ..
.- ,.

exclusive of each other. This Project has demonstrated'that a.unified,
,-.1

....,
. .

.

'approach Lo the problemS of,b4th intere01 groups certainly would work
- ,-

)
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r mutual vantage. There exist great areas of overlapping

interestwhich this Project has served. to point out repeatedly over

the precedkug-six months.

11,

We refer to the subject matter covered in this report loosely as

"food science," but it might be mge accurate to call it "the food

processing areas of food science." Even with this more restrictive

partitioning, however, we are left with an extreme/yeomplicated,

multi-faceted area. We attempt to provide our reader with a knqwledge

of the various processes being used in the industry today and how

these processes might be used to produce the product ultimately used

by the food service industry. It is not a comprOensive view of all
wx

the processes, rather it tries to convey the natur.e.of each process

and the extent to which it is presently being used by the food

processing industry.

'The technological information for producing new fond products,

along with the complementary,lophisticated procedures, is available

now. To what extent this knowledge will be used in the.food service

industry ip the next few years will depend/An the type of individuals

charged with the decision-making responsibili es, and the training

they receive. Will the food service industry concentrate solely on

business or will it become more involved, with the food scientists, in

the ramifications of the rapidly changing food processing techniques?

We t answer this s est on, Du in.this report, we have attempted

to iolate.and is the considerations that will shape an answer

soon.

11J-24:4
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ood Dehydratinw, The iiht Widely Used Iteiflo-d-------,
.

-....

of 'Food Preservation- - .

_
,..

Although the major products being dehydrated in the United

States today are essentially the same as they were in 1960 (sugar,

starch products, coffee, milk products--especially non-fat milk and

whey--and flour mixes, with good 2<i1CAS for breakfast and pet foods;

pasta products, and dried fruits and vegetables'as well), since that

me there have been other changes. The production of dried

break foods, mixes, and potato and corn chi.61;;;Tincreased,/for

example, and much of the pfoduction o d coffee has been

taken over by freeze-drying. Also other countries now surpass the

2

U.S. in drying fruits and vegetables. The methods of dehydration,

however, have remained basically unchanged. In 1963, 55 percent of all

dried products Were air-dried, 40 percent were spray-dried, and less

than 5 percent were dried.by other methods. It is probably still true

that these two methods account for most industrial dehydration.

(Karel, 44)

Air Drying_

Air drying is the dehydration of solids in air, which is
I

accomplished by exposing foods - -o heated air in direct dryers.

Sometimes these dryers are used with indirect dryers, which heat the

surfaces on which the food is placed. Primar convection provides

'the heat transfer, but additional heat may be supplied by radiation

or conduction, using batch dryers (tray dryers, kiln sluers, and some

types of fluid beds) or continuous dryers (tunnel's, rotary dryers,

and belt or band dryers. (Karel, 44) Often the manufacturer adopts
, .

A
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the tunnel dryer, which is by far one of the
$

Most lixible systems

in commercial use. In its simplest form the tunnel dryer is a

rectangular structure (whose dimensions vary greatly, dependong op

the capaity of the plant), which will accommodate trucks conta

tays, spread uniformly with- the product to be dr The tunnel

is essentially-continuous and ucks gradually enter-one by one
, ,

Eibrium of-the-prodUct-is established.

Tunhel systems are classified according to hlw the air traverses the

and are rem

product, the, single-stage parallel air flow eing one of the simplest

systems. tri,this one, the "wet" material first encounters the

driest, warmest air, then leaves the dryer at the cooler end of the

tunnel. Althou h the highest rates of evaporation are achieved

initially, ther is little, danger of overheating the product since

the surface temperature of the food is below the dry bulb temperature

chef6ifiat-ioss through evaporation* The product is protected in

the latter stages of drying because the air is getting progressively

cooler. This cooler air also causes a decreased drying rate in the

latter stages. The ultimate disadvantage, however, is that a

product of very low moisture Cannot be produced no matter how long the

tunnel is. Commercial plants use this system mainly for drying grapes;

however, it is usually used in combination with a counterflow system.

In the sjmgle-stage countercurrent flow dryer, air is diLacted

against the movement of the product: The dry produCt leaving the

-dryer encounters the hot and dry air entering the system. The "wet"

product, then, is initially exposed to very slow drying conditions.

However, provided precautions are taken not to overheat the product,
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it ultimately has a lower moisture content than it would have if

processed by the previously mentioned system. The counter flow

system is more e nomical to operate than the parallel flow and is

widely used for commercial production, mainly for processing dried

"vegetables. The greatest problem with the system is product shrinkage.

The dried product has a relatively high density and slow reconstitution

properties, whereas the parallel flow systeM produces a dried product-

with much less shrinkage and a lower density. -

Double-stage dryers are available with both countercurrent/

parallel flow and parallel/countercurrent flow. The bulk of the

commercial two-stage plants in this country are the latter type,

probably because of its more uniform drying and its high output of

good quality products. The system produces high initial evaporation

and, often in practice, the first stage is'shorter than the second

to compensate for the Iatter's low rate of drying. However, equal

length tunnels are widelytused, and it is possible to place them side-

by-side for loading and unloading at the same end. In many systems,

air from the secondary tunnel is used to supply the parallel flow

system.-.The advantage of this is that it allows the temperature of

the air in either system to be adjusted as desired.

The chief advantage of the three-stage dryers is that they are

more flexible and can achieve nearly optitum conditions fOr drying

-a wide range of products. However, t few of these in operation use

three tunnels with counteicii4ent air flo . An important implication

of these dryers for the future is their total recirculation system

which solves the odor problem associated with onion and garlic
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dehydrators. The method involves interstage heat transfer with

dehumidification.

Another type of dryer is the bintype finish dryer which

serves as a place for equilibrating temperatures, obtaining final

moisture, levels, and storing dried products prior to packaging.

Basically, these dryers are cylinders through which blows warm air

at a velocity not greater than 100ft 3
per minute per ft.

2
This

dryer provides a lowcost method of removing moisture from particular

products during the slowest stages of drying. Both the statis and

portable units require 24 to 36 hours to reduce the moisture content

of vegetables from 10 percent to 5 percent.

In the conveyortype dryer, which resembles the tunnel dryer,

material is conveyed through a hot air system on a continuous movi

:TIR--tZZ1 isbelt, with the result of reduced handling costs.

loaded um rmly,about 6,to 8 inchdes deep onto a belt made o

woven metal mesh or interlocking perforated plates and is dried

'ther

initially by air blowing through the bed and finally by air passing

down through the bed. The latter prevents material from being lost

from the system due to changes in density during drying. Belts vary

from 30 to 60 feet long and from 6 to 100 feet wide.' By sectionalizing

the system, it is possible to control independent flow rates,

temperatures, and humidities '(which is essential for high capacity

water removal) and thereby receive optimum output and quality.

it is necessary to remove the material at a moisturelevel of

approximately 15 percent to avoid excessively long belts and the

..

waste of evaporating capacity. (Holdsworth, 43)

.1.
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Modern industry in general has increased instrumental analysis

feedback control, and automatic operation of process lines, but

these developments have lagged in food processing for at least three

reasons: (1) food materials are complex and difficult to describe

in simple engineering properties; (2) the measurement of on-line

and feedback control with regard to food procssing is difficult;

and (3) it is hard to find food technologists with adequate background

and experience in engineering. Some progress, however,,has been made.

Extensive on-line moisture measurements are now available and one

control scheme for a fluid bed dryer is based on three temperature

measurements: inlet air temperature, outlet air temperature, and the

temperature of the air wet bulb ontrol is maintained by monitoring

the temperature of th to compensate for the changes in the

other temperatur el, 44)
/-
air drying solid foods is that the drying

rates must be limited as moisture control decreases because of the low

diffusibility of the moisture. The associated problems ?f shrinkage

and organoleptic changes low he quality of the product. Air-dried

solids also ru isks of (1) poor rehydration, (2) burning and

flavor rioration during drying, and (3) lipid oxidation, as well

s oxidation of lipid-soluble pigments, vitamins, and some water

soluble compounds both in drying and storage.

Researchers are continuing to look for ways to counteract the

aggregation in solids during dehydration that limits both the drying

and rehydration rates. (K. el, 44) The demand for better and'faster

reconstitution in

.

ydrated products led to the' development of the
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"explosion puffing process" by the United States Department of

Agriculture (USDA) at the Eastern Utilization Research and Development
0

Divisionnear Philadelphia. The process is now recognized as one

of the most significant developments in dehydration technology, for

its products have many of the desirable attributes of freeze-dried

food, and they can be processed at a cost comparable-to that of

conventional air drying.

Explosion puffing reduces rehydrating and reconstituting to a

few minutes. In the process, pieces partially dehydrated by a

preliminary stage drying are bested in a closed rotating cylinder

known as a "gun" until a' predetermined internal pressure has been

reached. The gun is then discharged instantly to atmospheric

pressure. During the process a certain amount of water is vaporized,-

but morn importantly, the explosive, or flashing, conditions result

in a highly porous network of capillaries within the.particles. This

porosity enables the final dehydration to be achieved much more rapidly

(in about one-half the time) than would be possible with conventional

dried products. It also allows the product to reconstitute very

rapidly.

At present, explosion puffing can produce dehydratedcarrots,

beets, white and sweet potatoes, celery, and fruit; it works especially

well with apples and blueberries. (Holdsworth;. 43)

Another possible way to combat aggregation of solids during

dehydration is to freeze and thaw foods prior.to drying in order to

increase internal porosity and ease of mass transport. The idea itself

is not new, but a new method of carrying-it out has been patented.
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In this method, food that has been Previously pressurized with 500

to 1500 psis of methane, nitrogen, CO2, air, Freon, or ethane is

frozen. The pressurized frozen substances are then air dried, and

they retain their shapes. The developer doesifuliy understand

the phenomenon himself, but be believes that bubbles of gas are

retained within 'the solids during melting ana drying, thus preventing

shrinkage. (Karel, 44)

third method of prevenfing shrinkage has also been proposed.

This method involves irradiating dried vegetables with ionizing

radiation to.produce scission of some polysaccarides, with the result

of improved rehydration and texture. However, the use of ionizing

radiation is not currently allowed by the Food and Drug Administration.

(Karec, 44)

One recently proposed process for dehydrating solids in air is -

the fluidizedbed, which has been used in the food indugtry for

freezing, mixing, transporting, heating, agglomerating,, and drying.

This system has the advantage of.a simple design, initmate gas-to7

44
particle contact, and uniform particle exposure to air without

mechanical agitation. It is an extremely simple piece of equipment

that can be made continuous if some back mixing can be tolerated.

However, conventional fluidized beds have several disadvantages

which restrict their uge in the'food induAry to the preparation of

lood powders: ( Brockman, 20)' Work on centrifugal fluidized beds

(CFB) by the USDA led to the conclusion that dryir food pieces in

a CFB with relatively high air flotas may be self-limiting,--even when,.
/

only partial drying is desired. ,The rate increases obtained in early

drying-stases may be more thanthane t by the rate- retarding effects of

1` ,p7r)- -



a. skin -like layer of collapied surface' tissue ich forms on.the food,

tissue become/pieces. As the drying_protess'qpntinues,
-e

increasingly-resibtant to heat-and moi

1109iever, in 1972 the

design subjected the f
,

than the gravitational

-the CFB could acco'

alte(the am

A modified "the desiggof their CFB. The newJ
/.
a

ure. ,(Lazar; and Farkas, 4E1)'

icle to acentri ugal force greater

uring:flui zation, with the result that,

fr'74'

odate different -sized f food pieces, as.well asp

%,-
nt of heav-required in processingithem. %e"new process

.

increas d the apparet1 density of the partiole and allotled smooth,
. .-

homogeneous fluidization, which could be achieved_at'any desired gas

.-
e centrifhgal force. Also, increased gasvelocity by varying

velocity can 'prbvide improved heat transfer at ioderate gas

. .

:,

without the problem of scorching qr surface heat damage-associdted

4.

temperatures

with higher gas temperatures. The USDA successfully blanched; dried,

and puffed-potatoes, 4pplesr and_ carrots with their modified CFB.

7 .

. . -
,,,-

They-are'now working on equipment for continuous ptocessing and on,
,

.. .
. .

teqhniques:for ensuring -uniform prodUct f16w down .the length of. the'

CF,B cylinder. (Brockman; 20) RecentXy. geaS, beans, diced vegetables,
&

, -

potato granules, onion flakes, and frat-juivas hive been ,snc"cessfully ,

A novel ideafor increasing:6e drying.rate of t:Oda processed
'

.

by the &has been exemined-by Bartolcime,-.et al. (7), who found that.A

/.

dried Cn conventional fluidized-beds. (Holdswprkh, 43)

shorter drying time and, lower drying t mperatures, were
,

forced air drying of potato cylinder "was. qoupled:4ith,

standing waves of a miXimhia near

possible when

longitudinal

00 ;cps'. Then researchers`falt

their method could have commdrci4 Applicationl'hqwever, tfiey .

.

2 - 4' . '
It/
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cautioned that to cOnservelpover andto m.nimize noise, standing

tl

A
should' ie u§e0an Aryingequi,pment.shouldbe designed

specifically with this tisages.in mind.,

Spray Drying

.1;Iearlyas.1.; rtant as air drying to the indust y'is spr4y drying,'

; .

.1

w h is usecrt process a wide variety, ofRkpducts including coffee,

.

eggs; milk pr dutts,--bananas,'Utod, cake mixes-; casein and'caseinates,.

cteese, ct us juices, corn hydrolyzates, fish concentrate; potAloes1 .

protein

sta

creae,

-

on various plant
.

sources, .oy isdiates and hydrolyzates,

'and .starch deriVat es, .tea, tomato pureee yeast, create, ice
.

.

and yogurt.

n the procea
/

s' of spray

t
. . ,

dry ngis a liquid or paste is sprayed into

er,Wh'er.ei acts steam bf hot air and is dehydrated. The
';

. , .

depended in the air stream, flow into the separation
.....-

r e they %re r d from the air, collected and.pacfcaged,

.

subjected to-fu rter treatment,Spuch as lnstanti'

constitutes laomplicated and delicately - balanced engineering op
A

/. ,
/kRa'rel, 44) /

N .Spiay/drying often,eliminaes the need for filtering pr reducing'

e size ofparticleS' `Fourth, 4ay.drying allows fox toating,thet'
-

:partible With. anot er substance. Finally, a.coniinuous spray drying

systets,,eliminatesall.manuaI handling o5 the product, 'thus produciI
(

lot.ler labor costs, imiroved working conditions, %etter prodpct recovery,.
. ..' .

. ,

;eatidmore consistent products%:''

-r UnfariUnately,4ihere are "some_ problems..' Wray'dry ng more

e;Rensive.thanmost.other aiitdryi4g,techtlique'e..becausthe thermal.

44-0-4.n-,

."



tiency is Often lower.iSmi that.of other types of dryers. Therefore,

h gher and power

in'd-continuous system.

coati mist be set against. the savipgs in manpower
.

I

However, cost becomes Markedly less as the

capadity of a plant 'increases. Second., although spray- drying is used'
.

for hea - en iiive material there is'a 'greater potential fOr.thermal
p.

datnag With this method than with tillmore-ekie'nsive!freeze-
,-

d ydration method. Third,:amajor problem still exists in the

:equipment- The atomizer determfhes the size of alr erqpiXefSand

the most fiortant feature

tend to be uneven;"andw en the distribut

thespray d er. 'But

is

liquid

s uneven,

e,lower-quality.
/.

'

the dropletie inters

nroduct. 0'

new elopment the as

-

vreppure nozzles. ',Recent

:

haVe fee ive-d dtte'

n- nd dtastic.

z -
atomi, ers and

"sonic.

.

son,ana- ultra

they have not ref

1,

roduction";-

lied by, he food

The mai

bien to' achie

m .91 spray grief

high overall therm

'14r$e plants with the capCit o spray -ii
I,

.

4 3. lo

last '16:years.lhas

' . A

effi iciency,wth.hIgh throughput.

6000 to 7000 gallons of
1

:liquid per hodr arefbe

-concentrating a

. . .

jui4 common, with ast ma 'dsyelopments,

'',

.

filk products. Many, othese pflants us.eutometic -_

.- ..

De control units, and he.r:com nents of the plant,

.including )filter ,replacement, are e so*.bec Ing automatic. More drying
%,

iff /.
chamb sire S -ing installed in the cpeb4reducihg buildink costs. Hut

.

.the recen cdncer ove air polriutioh"and the attendant legislation'

dry-require, imp
'

ved,methOds or separating powder from,

; '
.

A t".'4

,

4 7
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. tf

.
'west Also recently, drying procedufes have been modified for filled

3,59/ '

k'thd other specidlty items.

ti

4 .

Spray:dryingcontindas to be important for producing dried Beggs.

. ,.,

and.inptant coffee.(althouge agglomeration and freeze-drying now have

._

, ' the, interest.of.coffee.prOtessorpras well as fruits `and tomato'
7. ..

.products.. * ,'However, one problem is that products with a hi :h content

.". ' . .

of sugar and other,Soluble solids tend to adhere tothe w s of the

''drying,chamber. 'TWo solutions, modifying' the process
----__

nd adopting
.

-. ,
.

, .
: .4

',, various additives, have. beer suggeste&butta ent b*h

Very"costly to be commercially.fea ble. erecently,.however, adual
.. : -

4 ,,it

dryer was developed which ato izelflquid products at the'top oLa
A

.,. .
:.spray-dying-chamber, milcethem with heated, airy h-and theh directs s

, - ,,

them `onto a screen mesh conveyor belt. Tfte partigily4ried.garticles. I,
.

. ,
.,. ,. 4.1 , . ./v: .

. . / formra-mat and are then circulation -dred. TheVeloper"hea.found
. . 4

. . /, l.-.1.;. .
thie'mpthod-successful'for processing calf . starter, whey; and chees'eA,

f ,-._.- .... ..- .
-- (Karel, 44)% i ,.

.g., ,/, ,

- '.- .;,'

,
. . .6

.c . ._.!

. , .. LI ,
. j,.

',Th conclusion, the continuous-spray- sr;Ag process produceS,a,
.

° . ,..., _ .
4.

, ,,,,' .
_-. ..

high-qua.lity,-ecohokintl groduCt .and i,s- 1 ely to coxitinue to dominate 4 or ,.
, 4 offe. 2 ...4 .o.a...

d food processing s±rie. it is a
.
Well=tetablisheasmethod that _ .

'
. .

4,

, ,

s .'. ,
/.

,

will,tot ex.getiepce frioNent,-draStiecllanges'nd innovations.
4 4

./

(Karel, 44y -In fact,. it will no doubt become mo edidespread as it: 4,,y

e )

.
...., : .. a V.. A

finds appkications amOng,newly developed g ducts from the fodstuff' V
.

_ , -
t, $ :.

.., ,.. .. '....$ ,:o .'
,

.

. and polymer.sectOrSt(Lyne, 51) 'oe'tximple, the spray-drying of / - .

.../%,,c :. ,
..,... 7 ., .

fruit-milk protein cOmblipations-may be ,of substantial importan e in.. . .

.

. .

., .

the future bef:ause Milkshakeso, yogurt, and fla4ored dairy a i s are
.,

i 'o ,. lb
4..i

.
A' f

4'
..',, popular wittleconsumers. <Karel, 40- 41SQ, with the current titudts ::

. _ - .'.'
L,i':' ,:, ' , . . -.

* The world's :largest egg.dryingfacility 1' in Rdversidt, alifornia. -

;0 /, i. 4

e
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.

on pollution, an increasing number of effluents will he concentrated .

,
i

and spray -dried to becothe a saleable produceins4adbf being put.

, - *,
down the drain. (Lyne,-53)

.Recently,-'.a great deal of research has centered on "instant".

powders produced fromvarious foods bi spray-drying:. (The 'term

"instant" implies a,riapid and complete rehydration in water or another
.

. li5gid.) The,ind stry:has produced these instant powders through a

c.omb.inatton-o _Apfact, treatments and agglomeration. The sullace.

'

treatments' intlude,incorpbrating, sirface-active Materials into the

_food to improve its ability to

. .

products with an additive that

absorb tbiature coating, ray-drled
,

increases its, ability ,to abso

..moisture; and imbedding primaiy-particles in az
// ,

ubstrate'whiehj.
7 /

although soluble in the rehydratiOn liquid, keeps th particles

separated.uring their-initial.Contact with watK Also the rosity

.of in Actual partAcles increases ,when freeze drying or foam ving

.

are substitute for suay,drying. The other method, agglom
,

ration,

... 4 0 o ,

, . A . i
'MA e accbmplished in two ways:, either as part of theSpray-drying:

...
,.

) ' % $
tr.

.; , K ,,it
process got, more:dommonly, as a later step. In this latter method,

. -
. . .' ., -.,

- 4 r, ' k . . i
A,/ ° thePs ray- dried powdenq : Tully wetted and the patticld arsei 4 c . aa. t 1*

''''
4 .

4. 1 _

ought into contact a to grow into aggiegates. The
t:.

.-'

_.

7a.ggidgates.are tbeii.,-red e , cnold,.:4nd separated by size.- "
o I

.
4 ,

. : .
. .Several comp anies have deVelqped proceSV es for making instant

.

..;,,
t ,._

4I'

milk powders. These processes vary primarily inthe type of equipments.
,

,
. ,

theyuSe for each of_their steps. Mdst of the methods developed

for milk can also be applied to other spray-dried particles,-including

'1

."

sugar-containing miNtures.

, t,
.70

.) i St ASV

re
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.

forthelalle processore some look, on it as an attempt to force the
,

., . -
$
-small processor Or of businesa. '(Kaiel, 44)

. . p
-, .

;Foam, trying-
,

.°A great deal-of,reiearch and developmentover the last 25 years

.
. . . .

,-, .'
- has'been directed toward adapting foam-drying techniques to liquid

c. °

7
o
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The tecent"aggloWeration Upoe'in the coffee industry is a .

-. 4

controversial sub3ect. Some:feel that;thdre'is no good technical

,reason for'agglOmerating s pray'-driedicoffee and that the trend toward
.

agglomeration is ,Sales gim inick promdted by,companies trying to

imitate the appesrance'ofthe excellent'ftebze-dried coffee in order

,co. fool the,public. Further, since agglomeration is only feasible

. foodstuffs. Sustantiai work has been done on developing-processes,

equipment;'and groducts;,on understanding the basic piocess mechanism

and on measuring prodtitt quality and stqrage'stabilify. "Early findings

, .

ire' favorable, good processing definitions exist.,, and suitable

equipment is available. BUt foam-drying tt hnoiOgy, 'with the possible

exception of gas-inflation spray -drYing,is nOtyet widely used.

ilettzegof and Moshj..(41) fihding no reason given for this in

,previous research, have proplosed a subjective 'Critique (which-this

,discussion is'ilrimariiybased upon) explaining why4foam7idrying
.

. .

techniluei are.:tot commercially used. As.they see it,'the primary'

reason is that fdam drying is more'axpensive thhn conventional spray
,

,drying. Therefore, if a satisfactory 'produCt can be

4, of these methods, there is no.incentive to use foam

drying 'ansl

Obtained from

drying' unless it produces a better quality produpt. Further, foam
ti

Tiitying Is not as unique as,the still more expensive vacuum freeze-
-,

6,
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drying process,

V. ---

IZ h-1,....dries solid material better than any other
,/

. /Therefore, in the future foam drying will probably

Specific types of products, namely relatively

dehydration method

be directed toward

expensive, heat-sensitive fluid materials. In fact, this is the

general direction foam drying has taken in the past.

When all aspects of,opam drying are considered, it is a

relatively rapid process that does not require high temperatures. While

the foam structure of the product assures its rapid reconstitution,

this seine structure presents a storage problem since foam-dried

products, are bulkier than those processes:by other dehydration methb4.
5 0.1

Aroma retention-is another problem and odd-back techniques are.requir d

for products. Corn syrups have been found to prevent undue

tihroscopic,i

There have been two major modifications of the original foam-

drying process. The fi i9 the "crater" method, in which a layer

of foam about 1/8 -inch thick is s on an aluminum tray with

1/8-inch diameter holes. A blast of air is shot through the holes

in such a way that craters are formed in the foam-shbee. _ This

enlarged foam surfaCe allows for an increased drying rate. The second

modification is the "spaghetti" method. Strips of foam are extruded

onto a plat, increasing the surface area and thus the mass transfer.

The highest *44Alehput is obtained when threads bf the thinnest

diameter are dried at the highest possible temperature. Either process
fot

4 .

proiices a product with very low density. The densi4 is incweased.by

passing the powder through heated double roll capaction units which

removes the very fine air bubbles that tend to show up in the

A

f



163

reconstituted liquid. Density is also desirable because it makes the
.$1111.

product easier to handle. '414oldsworth, 43)

There are several methods of foam drying. What was oriitnally

known as-"vacuum-puff dryin g" has been converted into a continuous

' process called "continuous vacuum-belt drying." This method was

origin4ly used itf the production of instant coffee and solubletea,

but the development of sutcessful and significantly cheaper spray-

drying
--

techniques fothese products has Caused vacuum dryers to be

replaced with spray-dryers. e vacuum-puff dryers are presently used

for processing citrus and other fruit beverages, which are relatively

expensive commodities. ,Citrus products, however, have not been

amenable to more conventio :ial dehydration techniques. Recently, with

more success the Eaern Regional Laboratory of the USDA test-mrketed

a vacuum-puff dried milk that cociid be sold,at about a 21c per quart

equivalent. The "milk" was packaged under nitrogen is cans containing

the equivalent of one quart orfluid milk and was called "Dairy Fresh."

The product sold well for a new item, indicating a good potential for

commercial success. Further, consumers rated it fa

A

bly with regard

to dispersibility, storage convenience, cost, and r ness; in fact a

'

great majority conaidered
,

it as good as or better than fresh whole'milk
t

in all regards. Curiously,*the sales of "Dairy Fresh" seemed to have

no effect on, the safes of other-dairy products. Apparently, it was

purchased for special uses, thus suggesting additiZnal markets for

mi1k
13

The USDA has proposed a plant that would operate 24 hours a' day,

250 ys a year, and produce 62,000 quart equivalents of "Dairy Fresh"
+Oa+

each working day. The product would be parged in No. 10 cans for

r

Q
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institutional use. course, the price of 21C per quart equivalent

would probably have to be higher now-because the higher pr -ice of raw

milk would influence the selling price. However, if product quality

and storage stability are as good.as they seem to be, "Dairy Fresh" is

a potential application of vacuum puff drying. (Sinnamon, et al., 59).

A second method of foam drying, foam-mat drying, is similar to

the vacuum puff method except that the foam is initially formed by

agents and then dried under atmospheric pressure. Successful use

depends upon producing a, _foam of suitable structure, i.e., one with

many small, uniform, stable bubbles. The structure of the foam

material permits high initial rates of water removal, as well as'a

relatively short dehydration cycle. Also the process requires only

moderately low temperatures. This t pe of foam should retain its

structure during drying. 'Vrith the xceptions of egg whites, beef

extract concentrate, and-whole. milk!concentrate, it is often necessary

to use film-forming additives such s solubilized soy protein,

glycerol monostearate, and sucrous palmitate, to stabilize the foam.

Initial work in this area was based on tomato paste, but now it

includes milk products, coffee, pineapple lemonade, grape and oranie

juice, apricot puree, and a prune product containing egg albumen.

(Holdsworth, 43) In addition, a recent study on the commercial

feasibility of foam-mat dried instant orange juice gave promising

results. (Berry et al., 9)

The usual need for foam stabilizing agents retards the

commercialization of this proceSs. These additives, especially

glycerides of fatty acids, may impart an objectionable flavor to the
r,
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product as well as altering the appearance of the reconstituted product.

Hotiver, this problem is minimized by compftting

Several attempts have been made to develop a continuous: process

foam -matoam-mat drying for commercial use. Two basic methods were
\-; ,--

developed: a moving stack-tray system and a continuo .

Ont. ticular commercial snit u4ilizIng the_stocktray-ystem

experienced serious

impeded product r

h as tray warpage, which

, coupled with the inn-Intl;

'''\.,of this particular system to attain an economical production capacity,

led tot ts>ein onment, altho gh the complicated mechnical handling

proceduLe of t ack-tr..ay

belt sys

yamrEl be eliminated with the continuous

Product recov- losses, which may be as high as 12 or 15 percent,

are another tote em of foam-mat drying. Although less

extensive-i the pioblem is present With solid belt dryers as.well as

tray dryers. However, the.loss could be substantially minimized by

controlling doctoring more closely or by el inating continuous Veit

washing. (Hertzendorf and Moshy, 41)

Another. method, Microflake dehydration,.consists of drying a

continuous sheet of foam -20 ml thick that hag been placed on a

continuous stainless steel belt, The latter is heated

steam 4n

re

rom wove high velocity-iff strea g time is

ted to be:about 1/10-that of the standard drying process. .To-

produce a ter with 1,5 percent moisture content a temperature Of

approximately 170 deg

unit isdrying 30 'mil

for .one minute is required. One commercial
) .

-powder per year using the I`
4 --

'::

aw
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4'

Microflaket-ealaius. The quality-of foam=deh rated food has been

on a par with that of vacuum-dried products, and fo some items, even

freeze-dried products. 'Although this method waa_first plied -to

orange juice, the company is also licensed to produce lemon, ime,

grapefruit, pineapple, grape; banana, peach, and tomato crystals.

Foam-spray drying is different from the methods already describe

- -Faam-spray drying is an extension of spray-drying and therefore requires

only Amor modifications of conventional spray-drying equipment, such

as the addition of a gas supply, gas feed, and a mixing system to the'

dryer feed line. Foam-spray drying is used for product density control,

for it decreases den= by a factor of -t146. In conventional spray-

drying, the powder is made of a allow sphere surrdounded by thick

walls of dried material. However, the foa rote-s produces particles

.having ;Bally internal spaces-s-latively thin walls: therefore,

the product reconstitutes more rapidly ---tHirtzendorf and Moshy, 41;'

Holdsworth, 43,.)

The problems involved with storage stability of all foam dried

.

products have not been complstedly solved. The porous structure of
/"-

these'products causes them, in the presence of oxygen and/or moisture,

to have undesirable reactions which result in off flavors and the

deterioration of the product. Therefore, special storage conditions

are often nec ary. For example, the USDA recommends sto4ng vacuum-_

dried whole milk_powder under vacuum conditions. Further,

certain products. must be packed in an essentially,oxygenfree

atmosphere which not only limits packaging possibilities, but also

Jr:creases costs.
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t.

Low moistures in foam-dried products must be obtained either

directly during the drying process, during a finish drying step, of

during,a conditioning period in a dry atmosphere. While some

researchers, like Holdsworth (43), advocate silica gel and alumina

as suitable in-package dessicants, others feel that these dessicants

will probably not be acceptable for a consumer product. ProductP

hygroscopicity is, therefore, a serious problem, and although

compaction techniques are helpful in reducing hygroscopicity

ultimately foam dried woducts may require suitable single portion /'

packaging. (Hertzendorf and Moshy, 41)'
----

__,urfNerMOre, if low,moisture ptoducts cannot be obtained(by

drying in a

cp

s required, the

producer will need to maint in large product_ inventories. his will

greatly increase storage an _warehousing costs.

In conclusion, foam dying will probak of be a broadly

applied dehydration techniq e, but er one used or specific

prbdcts. Once the food essing industry become convinced that

these products ve a market, foam drying will no d ubt be adopted

/

when evant.,

Drum Drying

---A4hird-MithodOI dehydrating liquid foodstuffs is drum drying.

Ter-fhis process, a layer of wet material is deposited on the surface

of one or more revolving steam-ileated_drums. The system has the capacity

_

for-a-very higfi rate of heat transfer, but this also creates the

problem of heat damaging the foOd. However, short residence times

and reduced pressures can lesson-the danger. Both a high rate of
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production and a low moisturo content can.be achieved by operating

at a high temperature. However, the drying rate is often limited by-

the temperature tolerance of the product.

At presentdrum dprifig is used very little. Milk is no longer
T.-,

dried this way; spray-dried milk is a more acceptable pro Act. But

some potato flakes are drum-dried, as are a large percentage of the

readily rehydratable cereal products, such as baby cereals and "instant"

cereals. Laboratories both here and abroad have developed processes

for applying the method to fruits and vegetables, but thus far

commercial success has not occurred. One project studied the effect

of some equipment modifications on the quality arid stability of

"

finished tomato puree. Because of a partial shroud and a low-humidity

collection zone, the product could be inexpensively processed by drum

drying. The product was removed from the drums with a high moisture

content. of from 5 to 7 percent, which yielded a superior product

because there was no scorched flavor or color damage. Bin-finishing

to a target moisture of from 2.5 to 3.5 percent required only three

to six hours with forced air at 95 F and a 6 percent relative humidity.

The product was stable for six- monthe when air-packed. Since it can

be dispensed from reclosable containers without caking, instant tomato

tauce is available to the housewife or the manufacturer in any amount

or consistency. The researchers estimate that for a commercial system

starting with 20 percent solids, using a 3.5 by 10 feet drum dryer with

3.5 by 5 by 3 finishingAAns, and producing 350 potinds per hour, the

cost would be 4.5-per poUnd of dry tomato puree. (Lazar and Miers, 49)

o
,

A. . 1

..,

.4

4
4
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Frozen'Foods: The Fastest Growing World in

The Universe of-Food

"The fastest growing yorld in the e tire universe

of foods_is the frozen food world.. Arozen foods,

be the number one gainer, in th food industry in the

seventies." (Karnes, 4,53'.

"Everyone knows that prepared frozenkfOods are th
0,.

wave of the future and that the time may come when stokes

are filled with heat-and-eat specialities instead of fraw

coithodities" (Katx, 46)

"Many operators_in all segments of the food

industry--both commercial and institutional--repor using

25 to 80 percent frozen"foods in their menus. Th se .

operators also expect to be incrOgingitheir use of fro::

zen foods as much as 40 percent by 197+," (Angi ne, 6).
-.

,These three quotes. are axaMpAS-of the gerieral mood characteriz-
,

ing.the frozen food industry. WIthiout a doubt the industry is growing

,, rapidly. The total sales in 1972 were up a phenC anal 13.6 percent--
. ,

the biggest jump in ten years--with strong gains being chalked up for

4

O

1

everything but frozen fruit (see Tables 1 all . Production also
ll

achieved a near-record gain of 6.7 percent, in uding a very remarkable

.,increase in the packing of frozen foods for th- dmstitutiobal.market.,

ti "±,_a.
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1942

1943

1944

45

1946

1947

1948

1950

195

19.53

955

956

<.

Value Of A Frozen
Thr

if II 11141 P 0

1 8,000,000

197,000,000

/257,000,000^

324,000,000

245,000,000

292,000,000

375,000,000

ovo,000,cioo

_-T0-0 -,000,000

875,600,006

1,200,000:000

1,450,000,000

1,700,000,000

2;106,000-,T000

s *From 1942
1972

157

1.958

1959

1960

1961

1962

1963

1964

1965

2,362,000,000

2,320,000,000

2,749,000,000

3,037,000,000

3,638,000,000

3,960,00,000

4,381,000,000

5,246,000,'000.

5,765,000,000'

1968. 7,013,236,000.
1969 7,6'41,114,000

1970 7,931,000,000

1971 8,128,000,000

1972 9,230,0tO,000

Includes all sales of froien'fruts,vegetables, con-_
cen ates, pon.Ltry'mean, "seafoods, and prepared foods .

cpnse ive retail prices or at average prices paid
itutiOn and'reprocessors. As a generality,

it can be.saidt retail salieSake up 65% of the
total figure, but this percentageipfluctuatis so greatLy
'from product group.to,'p'rod-uct group that'it cannoE be,
used as a rule of thumb.' Of sales made thrOugh retail
stores,, ;frozen food chains with two or mgpre stores
account for 70% of the business.

From: Quick Frozen Food's (Decembr; 1973) 36(5): pg. 46.

a

- -It' ' 4,,,t ,

0

4-



In the same year; institutional foods led the way in both sales a

production increases with a 9.2-perC- rise/in the volume of frozen
7 ..

foods bought by,the f od se ce!seetbr. PriVate reptaurAnte, chain
, I

4g

'operators, and hosp al directors now accept red meat thethas been

quick frozen, as well as frAen turkey products; for example. Rue

despite the fact that,the food'servce'fidld, especially in the,a'rea
..-

i

of. airlines And contract > A t, switching to frozen convenienceFrieder
: .

:

L_.'.
,. ,

foods in increasing nuMbersg retail.sales-still account for most pre-

- I

- pared frozen food productioa,kift-tz, 46)

Fish and seafood entrees are the most popullar frozen foods labcau*e
.

.

they qre more convenient And available than fresh,fish tot 'fish 'that is,
,

.

"'
' '

. -
preserved by otbr methods. (Foda et al., 28) Also, both retail and,

institutional constimptWn of-frozenwvegetables(notabq potatoes; 'greet: :

.

beats,Jima beans, and green peas). moved aheadigorously in 1972,

although the increase was more, marked on .the institutional side. And
,x;

although the overall sales.of frozen fruits decli in the sameyeer,

froien apple sales to the institutional sector ere up; (katz, 49 and

. -

.

food service directorg in all sectors of i titutional reeding say they

are now beginning to use more pre-prepa ed.fro2 e because they

save .time. (Fodaget al., 28) Theb gest llers in the, food servile

4 r

industry now are frOzen hamburge patties; breaded fish poYtions,

potatoes (especiallyfrenchsfr es), onion rings, cream and fruit pies,

juices, and.poultry. .These items will probably remainfga important

throughout the s eventi '(Havighorst,35)

There are, several easoa h ood service operators are using
.. .

.

frdzen foods. 'irst ozen fmod processors are making exciting
.



Seafgpds

Poultry

TABLE

.,
1972. Frozert. Foc,' d POtn'a ge and Dollar Value's

0

e ., I -.
6

%

poundage X143) , - .do1,4:ar value..(-$)
.Retail;- Institutional , Total Retail Intitutionaf Total

: .

Ai.
,

'0

832.7M

. 1 71,2,13

:Vegetables

Meats

uices
Drink-

Fruits

Total

//372M

'

1.619B

70M

2.:925Br
63,5M

407M,

62/7M

9.864B '6.714B

Adapted from:

,. 4.

4.08113. $2.290B
.

1.13413 $626.5M -

,2". 318B : $894M

-5.04413 $7 AM'
f ,

1.005B $380M

,Erepar?d, ii '
683M j

t
"$402M '$2.692B

$1..15113 $1.77B

.$320M $1.214B,

086M $1.492B

$575M $955M

2.098B $710M 32M 842M.

697M $41M $217M $2.58M"

16.578B $5.,617B 3.583B $.9.230B

Quick' Frozen Foods 36C -v5).: 4647 aecemb
, 4 ,

-

4,

, ,

/

1973

0
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new convenience products that are tailored to theneeds of the food

service' operators (Foda et'al,, 28) If purchased, stored, and 'Prepared

I -

properly,: these products are usually of high, quality, an important

. factor in their popularity: Uavigho'rst, 35) , Second, frpzenlOods re-
- 1

duce labot costs and,saiie on,quipment purchasespartly becaSse they-

dictate exact portion quality and often quantity: Third, seasonal

products are not often.uout-of-stock." Finally, since frozen foods

usually requird less preparation, faster, service and faster inventory

turnover are possible.

. Slow vs. Rapid Freezing,

. .

.. Still, probably the most important factor'determirring sales is
. . ).. .

the quality of the prodOct. In order to maintain texture and organ-
.., . . , .

, .. .,. .
,

'oleptic-Properties of a frozen product, a continuods freezing process

is necessary. However,

in foods such as death

cellular fluids'and alt

then, involves limiting

A ' -

freezing will alwaYS induce pajor alterations

of, tissue with lbss of consistency,

ered organoleptic properties._ :The best mtthod,
L.

- e.
tht size of the ice crystal, preventing the

4

development of long ice needles, and raUcinithd cUseruption df cells
,/^

. .,
. .

.

.to a minimum. This' will, generally, be done by ab' freeiing the food:
" - , .

'' ...,, *7

to 1q - temperatures in order to stop.biochemical'and enzymatic activities.
... , - .

Rapid freezing is recommended for fish and meat, for ekample,'becauge

. . .. ,-
..

. .

,

'o' large ice crystils may have disrupting effects on ehe fine%tissue aria"-

becppse stronghypertonic.flaids, which develop in thtcou4se of4freez:

_
,94" ,,,

'

k 4, r _. .... ''

%.'

ing.could destroy the physical-themica/ equill.bria if allowed to Stand . .- ,
. ; :

a.

for too lqfig. Also when specific aromatic or nutritional properties , /
need to be mainta*ned, as in frUit jufces,,milk, tea and coffee extracts,' .:-

1
.

I

v
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the main problem is to avoid, during processing, denaturation of the

substances responsible for to Wand arolza since this might result in

unbalancing the flavor of the products whe; 1 they are brought back tb

, .

utilization temperatutes. AU the examples
f7

lalustrate that usually.
.

. .

.

a- faster'freezl,ng rate proddbes abetter quality product (Rey,57)
?: /4 .

, . 4

.1n.cOntrast, studyfrig e effect of freeiing rate bn chicken'meat-,
,

' 4. . '
quality, researchers nd/ehat slow freezing caused a iarger losd in

.,
.

thawing drip ellular fluids, larger loss of nitrogenous constitu-
. '. , . ?,.

ents and 4.eicacid derivati es,'anda decreased: olding capabity in
k

the at. Crhthe other han fast freezin -"inhibits proteolYsiT, pre-
,.

erves. better. the integrity of -muse protein's and
7

induces no signifiz-
.

,

cant changes in the color, and taste of uncooked breast leg

meat. 'Although thi- ate cites a spectacular improilement ifi quality .

du ncreased frgezing rate,- not ak,praducts bbnef,it from
. .

.,
freezing:. (Rey ,a 57) 1

,, %

'Freeang Mgthlos
,

c

y , . ." '' '' .'-. '

At the'presdnt time, there are a-number.of differeatmethods lit
.

. .
. .

4* .. .' , 7. .

-freezing "available to the frdzen,fpod processor. Air .blast freezing
. .

..

is-'the most.vers,atile of the methods and has the longest history of.
..- .

; ,
400

.

'

commercial apnlication. 'This method fteezes the product'in a storage'
.

room by using 'fans to"circulate cold air. The okvious disadvantage of
C. %- . 4

this method is that' it. takes a 1png,time to.fieeze the RroduCt.',SMall:
. , , r

.

, ,
k '

..packages freezA overnight, cased goods and barrels tako.many days. .

- The air bl t tunnel freezet,is an improvement Over the"first
i , -., k p

System. Usim vgp,4ast a movement and air emperatur,es of from - 35
.

Co -40 V i eezes t product much faster: This method is used .

--- ,
r 4011'.

.
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primarily for packaged fruits, vegetables, bakery goods, meats, poultry,

and prepared 'dishes. Packages are usually pUt ontiays, which.in turn
O

. are put_onto dollies or trucks. With properly Space shelves-and

packages, freezing time can be decreased to a few hours for, many items.

Some unpackaged items are. also frozen this way.

A third method, conveyor tunnel freezing, is a variation on\_the

second, system. This system uses conveyots which move food on an end-

less belt or 'chain through a freezing zone of'rapidly-moving air at

"35 F or CO
2
gas at approximately -100 F. MeaCpatties, chicken parts,- .

bakery goods, and other individually proportioned foods, packaged or

unpackaged, are frozen in such units. Freezing takes only a matter of

minutes, and automated ading and unloading can be, found in some of

these systems.

,Bulk freezing on conm mors,is another method. In this system,
/,

'I: such piece items as peas, cut corn, beans, etc., are piled several

inches deep on a belt and passed through the freezing zone where -35
.

F air blows, The system-permits Storage of frozen food in bulk. prack-

donellater during a slack season or upon order. Freezing by
/

this methdd is faster than freezing in:packages, but not as gfast as

IQF (IndiVidual,Quick Freezing) Therefore, evaporati,ve losses may

still be undesirably high.

Fluidized beds are' used to achieve a tepid IQF. In this system,

. .

air flows ,Upward through the belt at a sufficient force fluidize or
0 0 .

practically float the-food pieces. Thus each piece is continually

moved and turned.and all surfaces are exposed to the'freezing air

. -

....stream. This ,tipf.d freezing improves textural- uality, and the shorter
.0 -., .

. ., ,

expOsure to, the freezing tedivii,lessep evaporation. . An added advantage .

_,..
..,
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4

of IQF is thawing. For example, instead of a restaurant chef or a

bakerthawing an entire 3071pound 'can of food, he can simply pour out

the amount he needs. The IQF product will thaw quicker because only

the individual items, rather than all the ice holding together a solid

block, has to thaw.

IQF for liquid products is a very new concept. Such liquids as

juices, purees, soups, pulps, and dairy products, may be frozen in a

unit similar to an automatic ice cube maker to form pilldw-shaped

products. The advantages of this method over liquids previously frozen

in a solid block include convenience in thawing and a cheaper package

(perhaps a plastic film in a carton instead of the conventional metal

can).

With plate freezers, heat transfer is by conduction (which in

theory is more efficient than the'conViction Methods already described).
.

However, packaging the product 'partially offsets the advantage. For

products that are packaged before freezing, such'as asparagus, cauli-

flower, spinach, broccoli, and other irregularly shaped foods, plate

freezing may offer the fastest practical freezing rate. The labor

cost of plate freezing'is potentially high because usually hand labor

is required for loading and unloading, although modern plate freezers

are highly automated and labor requirements are minimal.` Such automa-

tion, however, makes a plate freezer even more costly.

The contact freezer is essentially a plate freezer of unpackaged

goods. This system uses either a belt'or a drum. One version uses a

double-walled drum with the refrigerant circulating between the walls.

The product rides on the outside of the drum, maintaining refrigerant-
b

(.
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to-metal-to-product contact. Evaporation is virtually eliminated,

maintenance is minimal, and losses due to the product's sticking to

the drum dr breaking when it is removed are claimed to be nil. .However,

this method is limited to uniform, flat or round materials that can

be easily spread on a belt. Manufacturers have claimed that a one-inch

\--)Sthick steak can be frozen in 20 minutesTd small shrimp in four 1

minutes (Rasmussen and Olsen, 56)

The final freezing methods to be discussed are iimmersion.and spray

freezing. In both cases a liquid, rather than air, is the refrigerant.

The advantages of liquids over air are twofold. First, a liquid is

a far better conductor of heat than air. Therefore, a more'rapid rate

of freezing can be achieved, even though the liquid may be at a higher

temperature than that normally used in air blast. Second, lower

temperatures are available when cryogenic liquids, which will bedis-

cussed later, are used. As their names indicate,. immersion freezers

operate by immersing the unfrozen product in the freezant, and spray

freezers operate by spraying the freezant onto the items. Alcohols,

gich as propulene glycol and ethylene glycol, and brine are the common'

noncryogeniC liquids that have been used commercially for many years.

These liquids have boiling points in the range of 0 F to -20 or -30 F,

they can be used effectively to freeze such large items as turkeys

at a fairly rapid rate. Protective wrapping of the product is essential.

The usual wrapper is a shrink-wrap plastic that forms a good barrier

between the product and liquid and alsolpenmits rapid heat transfer.

A new refrigerant, dichlorodifluoromethane (R12), was approved by the

FDA on August 13, 1967, and has found commercial application. Although

its boiling point is within the noncryogenic range, it freezes items

r
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at rates comparable with the cryogens and will therefore be included .

in the discussion of cryogens.

Cryogenic Freezing

In 1966, the United States had 35 cryogenic freezing operations.

By 1969, the number had grown to over 100. Today, still more exist.

To understand why the number of cryogenic installitions has grown, it

is necessary to examine the cryogens along with their advantages and

limitations. Cryogenic liquids, those having boiling points below

-100 F, include liquid nitrogen (LN), liquid air, liquid carbon

dioxide (LCO2), and solid carbon dioxide. As previously mentioned,

dichlorodifluoromethane (R12), although not a true cryogen, is usually,

included with the cryogens. Cryogenic methods have been used mainly

for freezing beef, sea food, and poultry, and to a lesser extent, for

freezing bakery products, piazas, onion rings, and commissary items.

0 Carbon'dioxide. Carbon dioxide is,a by-product of' many chemical

processes and is therefore readily-available at a low cost, offering

wide possibilities as a freezing agent- 'Carbon dioxide is most commonly

used as dry ice or carbon dioxide snow, which sublimates spontaneously

at -78.8 F. However the solid-to-solid heatiransfer is not as efficient
_

as a liquid-solid system. This is why other systems, in which CO2 is

directed from nozzles onto the food, have been developed. In these
4

systems a very fine snow mixes with the material. But here again, the

sublimation of particles prevents intimate contact with the product,

and candelay freezing. Furthermore, research must be conducted to

be sure that a chemical reaction between CO
2
and the product wil,not

harm the product. On the other hand, carbon dioxide snow is still used

r ,0
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in large amounts in storing and transpor deep frozen materiq-19.

In all cases, the equipment is_simple and h ghly dependable; and it
ti

requires little capital and very limited maintenance.

Liquid nitrogen. The most frequently used fluid in cryogenic

freezing has been and still is liqui nitrogen, a by-produCt of the

extraction of oxygen frOm air. Liquid nitrogen, which is w.dely

available in the United States and other industrialized nations, has

practically unbeatable qualities as a freezing tedium. Its,boiling

point at atmospheric pressire is -320 F and its ,cooling capacity is

quite adequate. In addition, liquid nitrogen exhibits complete

chemical neutrality, has no toxic properties, can be manufactured

with high industrial purity, and is easy to handle, since special

containers have been developed to ship and store the fluid. Rey (5)

provides this general description of a LN cryogenic freezer:

A cryogenic freezer in which liquid nitrogen and
carbon dioxide are used consists essentially of an insulated
tunnel (sometimaa vacuum-jacketed) with inlet and outlet
openings protected from atmospheric moisture and air by
the curtaining effect of nitrogen gas evolving from the
inside. The materials to be frozen are plaRed on a screened
belt and moved in a countercurrent of cold nitrogen gas
coming from the ebullition zone and driven in forced con-
vection by adequately placed fans. The objects are rapidly
surrounded by a frozen crust and progressively cooled to
temperatures close to -10 C. They then enter the spraying
zone where they are in direct contact with LN for a short,
time. The outside temperature of the product falls rapidly
and reaches -196 C (-320 F). The frozen blocks are then
conveyed to an equilibrium zone where they are allowed
to stand under cold nitrogen gas so that the temperature
can homogenize within the material and reach an average
of -30 F to -50 F, depending upon the treated substance.
They are now ready for storage and transportation. The
whole operation requires only minutes.

Besides their many technical advantages, these systems also have

advantages that are operational, quality-oriented, and economical.
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There are several operational advantages. For instance, due to the

low freezing times, productivity is very high. Also the cryofreezer

is readily compatible with other existing systems. When placed ahead

of a blast-freezer, for instance,.it can increase its productivity by

ercent and prevent the excessive dehydration of the products by

surface crusting. LN freezing cycles are also versatile and can be

adjusted easily to each individual requirement.

The quality-oriented advantages are equally important. Rapid

freezing insures better quality, better color and texture, lower drip,

absence of mushiness, and almost no loss of weight by dehydration (6.2

percent as compared to between 3 and 10 percent in other systems.)

Also, the nonreactive atmosphere of neutral nitrogen gas prevents sur-

face oxidation and keeps bacterial growth'or contamination to a

minimum. (Rey, 57)

Last are the economic advantages. The initial capital investment

is about one-third of that for a comparable mechanical system. (This

is true for all the cryogens, not just LN.) Direct labor saving isc

estimated at 50 percent. ,Furthermore, freezer rooms, compressors, motors,

and cooling towers of a comparable mechanical refrigeration system take

from five to seven times as much floor space as the cryogenic. freezer.

(Finnegan, 27)

. There are limitations, however. First, the rapid rate of heat

transfer does not occur if the product is packaged first or if

product is a large one, like a whole turkey. It has been ggested

that freezing irregularly shaped products in an. open container instead

of the usual closed box might remedy the first problem. Also, the



C 181

extremely rapid freezing rate causes surfaces of poultry and meat to

appear white due to light/reflecting from extremely small ice crystals.

Consumers do not like the color, despite the fact that less damage has

been done to the meat due to rapid freezing. Another problem is that

products will crack and even shatter if exposed directly to LN at,-320

Therefore, most LN freezers use sprays rathe immersion baths.

Final roplets of LN, as well as LCO2 boil 'so intensely when in con-

tact with the prodiiCt that they are actually repelled.,, Consequently,

nitrogen 'is mostly in the gaseous state while in contact with the

product. This is why an equally rapid freezing rate can be achieved at

much higher temperatures, at which the freezant boils only moderately,

producing roper liquid-to-product contact. (Rasmusseriand Ols 56)

ethod

to gain widespread commercial adoptipt. It has been introduced f he

processing 'of such IQF sticky foods as cut leeks, diced onions, and raw

peeled shrimp. A couple of dozen plants of capacities up to 201000

pounds per hour are now in operation in the United States. Ideally,

the fluorocarbon freezer, as proposed by the DuPont Company and designed

by Lewis Refrigeration, should combine the speed of cryogenic freezing

with the cost of air7blast freezing. The R12 is sprayed directly onto

the food and reaches its boiling point (-30 C, -21 F) to an air-free

atmosphere. The sprayed material is immediately crusted. It then

equilibrates while the freezant trips Off and finally evaporates.'

Dichlorodifluoromethane (R12). The R12 system is the newes

(Rey, 57) No product evaporation losses are measurable. (Rasmussen and

Olsen, 56)

Since the R12 freezant is very costly, Rasmussen and Olsen (56)

recommend that it be recycled. Great skill and care are required to

1.-
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to avoid excessive loss of_the freezant, but losses are generally kept

Yr.

down to a minimum of 1.5 percent. However, even this small loss is

important in the overall economics of the process and usually amounts

to close to 50 percent Of the operational cost. (Rey, 57)

'Many countries are still reluctant to allow direct contact between

the R12 chemical and the food. However, R12 research continues and

there is a good chance that the method will be more widLy used in the

future (Rey, 57)

Product Applications of Cryogens

As previously stated, LN is the most widely used cryogenic liquid.

It is used on a world-wide basis for freezing red meat, seafood, poultry

products, preparad-foods, and fresh fruit. In addition, a wide selec-

tion of delicate foods isnow being frozen with LN in plants capable

of handling several tons per hour. These foods include fish fillets,

small fish, whole salmon, prawns, shrimp, lobster, meat products, poultry,

uncooked pies and bakery products, whole mushrooms, tomato slices, pre-

cooked meal portions, cooked and fried egg white, and so on. (Although

many delicate products are processed by cryofreezing, tomato slices

still cannot be.frozen without loss of texture. In a recent study,
A(

sturdy tomatoes--those that are being developed for use with machine

harvesting--were immersion-frozen with liquid nitrogen. Although

normal color returned upon thawing, the texture was markedly affected.

However, researchers feel that with improved cultivars and greater

attention to the ripening stage, pretreatment, and thawing procedures,

a greatly improved frozan-tomatOslice can be developed.) Just recently,
I

liquid nitrogen has come into use for freezing such fragile fruits as

r
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raspberries, strawberries, peaches and cherries. (Salunkhe et al., 58)

In all cases, the freezing is of the IQF type, which allows better

domestic use of the products placed in large containers. (Rey, 57)

A process called "spray-freeze" uses a liquid-solid system of

CO
2
to freeze products, especially whole peeled bananas, mushrooms,

cherries, peaches, strawberries, sliced peppers, and shrimp. Another

-system balled "Ultra-F

product--poultry, red--

e" is said to-be able to freeze any food

t, baked goods, pre-packaged meats, vegetables,

even complete meals. (Finnegan, 27) A third system in which liquid

CO
2

is first vaporized and used as a gas is now available. It has been

found to work well for bakery goods.

On the other hand, the designs presently available for the R12

freezant are not suitable for spongy bakery products. These products

absorb so much of the liquid freezant under the sprays that the R12

canno6e,boiled off efficAntly before the exit. (Finnegan, 27) Thus,

the R12 is better suited for IQF of sticky products, as previously

mentioned.

Several studies have been conducted to determine the difference

in quality between products frozen by airblest, liquid nitrogen, or

R12. In one study involving carrots, researchers found that R12 was

clearly' the most effective in Producing frozen carrots which retained

much of the textural quality of fr sh carrots. Furthermore, the

retention of a firm texture was ound to be a function of the speed of

freezing. With tN immersion freezing, there is a danger of shattering

the carrots .0 the s ientists noted that this danger might be

inimized without slowing f 'eezing to the rate of air-blast'freezing
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if a spray application of LN rather'than nitrogen vapor had been used.

They did.not, however,- possess the equipment to test this conjecture.

0---
-(Woifod and Nelson, 64)

Another experiment used salmon steks. This study suggested

that their low loss of weight when frozen by R12 might be sufficient

to offset the slightly higher cost of R12 freezing over conventional

methods, such as LN-boosted air-blast and air- blast. freezing. In

addition, the rapidity of R12 freezing makes continuous in-line freez-

ing possible with lower labor requirements than both conventional

processes and should be ofanterest to processors of fish products.

(Chen et al,-22)

Improvements ..in product quality directly attributable to the

faster'freezing capability of cryogenic systems, vary from product to

product (Hall, 34) For example, it is essential to freeze fruit very

rapidly.. Meats, on the other hand, although they benefit from being

frozen rapidly, need not be frozen within a matter of seconds, as is

the case with fruit The cell membranes of animal products are moret
elastic and are not as easily ruptured.(Fuma, 30) In a few 'cases,

product damage during thawing may wipe out the advantages gained

through cryogenic freezing. (Hall, 34) All these factors must be

taken into account when using cyrogenic freezing methods.

Cost of the Cryogens

The growth and sophistication of the freezing industry has

placed new emphasis pn selection of equipment to meet the processor's

needs. ,Should he opt for a cryogenic system, he will find that it is

more expensive than'T-mechanical system when the over-all cost is .

."...

'

r
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considered. However, cryogenic system costs can be lowered by large-

scale usage, close proximity to a cryogen-supplier-,- year-'round

operation, and freezer tunnel d sign with efficient heat transfer and

a maximum utilization of refri eration capacity. (Hall, 34) 'In any

case, the major points to be,considered with the cryofreezing system are

operating coat, cost of the system, and freezant evaporation losses

from the system. (Finnegan, 27)

When the in-line costs per pound of frozen products are compared,

the new freezant R12 is the cheapest. The R12 freezant costs approximate-

ly 1C per pound of frozen product, provided the freezant is efficiently

recycled and not lost. LN costs approximately 2c per pound of frozen

product. (Finnegan, 27) LCO
2
costs almost the same as LN and therefore

would have about the same cost since both LN and LCO
2

required 1 to 2

pounds of freezant per pound of product frozen. (Rasmussen and Olsen,

56)

The Future of Frozen Foods

By 1980, a 40-petcent increase in frozen-food sales to, the food

Seryice industry is expected. This means that the food service sector

will, buy $2.98 billion worth of frozen foods. Frozen food distributors

feel that the biggest potential for frozen foods in the future'includes

casseroles and gourmet dishes, baked goods, red meats, sea foods, and .

hors d'oeu res. In the words of one frozen food advocate, "Frozen

foods ultimately will. determine the success or failure of food service

operations. Rising tabor costs and sky-rocketing operating costs will

force the industry to use frozens in order to stabilize food quality

and the expenS'e of doing business." (Havighorst, 35)
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Food Canning: The:Most Familiar Method of Food Pre rv'atiZd"-i

.
Introduction

Canned foods are full-moisture, ambient temperature, stable food'

/
products, regardless of the package form or preservation process, usfrd.

Traditional canning- -that thoroughly familiar food preserving prodess--

may soon become an anachronism. Although thermally stabilized f
/

ods in

rigid cylindrical packages are still the major product\of the ning

industry, other products an processes are rapidly gaining acceptance.

/ -----
Nowadays not all. canned product4 are hermalri stahilized. !Ca bonated

beverages and a new group beverages Are stabilized instead by

I

a balance Of acid, sugar, and preservatives. In addition, flxible

pouches, Shaped plastic tubs, bags, and other/containers are suppleMent-

ing the rigid cylindrical can.

The canning industry unde went arked_,,changes in the 19 O's: For

example, the weight orthe can metal and-glass Was reduced andia

wider range of products emerged. T1iere was major progress n the-canning

.of beer, carbonated beverages, and_fruit-flavored dInks; in high tempera-

ture -short -time (HTST) processing and aseptic,processing; and in such

new canning materials as tip -free steel, aluminum, and other convenience
.

container's.:

In 1970, approximately one7third of the total weight of food packed
/ '0

in the United States was canned fruit; 'vegetables, meats, and,other

foods. Another 10 percent of the cans of beer and 13 billion canX,6/

'carbonated beverages were prodyced. Glass bottles accounted for an
- r

.,,--

I,

r 'ern, r)
..-.,7 ....,,

.....--- ;

.

/
,

/

7 /

/ '
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4

additiona116:billion fills. f r and 25 billion fills of carbonated------

beverages. Although pouches =nd plastic containers numbered onlyin

r

the/hundreds of Millions n 1971, they already yepresented a lucrativee

business for several dairy and puddingfirms.,/

The canning/ndustry toay is using new, higher speed equipment.

One beer company, for insta ce, claims to have machinery capable of

canning lit° cans per minu
/

Two industrial reports boast production

lines capable of 1000 gla s containers per minute. Thus, as far as

d reliabilit /are concerned, the canning industry has far out-

stripped all other sectors of the food industry. //

The results of most cannin search appear in suppliers' reports,

-

rather than in t
7--
echniegl journals. The canners themselves generate

-

the need for research; and the larger the canner, the greater the

.research and development effort made by the supplier. The only

significant, research and development in the 1960's that can be credited

to the U. S. Government is flexible package retorting, completed in

the early sixties.t However, no significant innovations have been made

in any USDA lab using this development; the extension of ;he
/'
work has

been confined to small improvements, trouble shooting; and communica-

tions. ,Similarly, very little university resevell'and deVelopment

focuses on canning. Universities made no significant contributions

during the sixties. Since the void must be filledr the canning industry

and those closely related to ity conduct most canning research and
,

development.

Since 1960, much research has centered on packaging. "Easy-open"'

aluminum ends on conventional cans and on all- aluminum food cans have

been developed. Approximately 25 billion cans,in 1970 had "easy-open"

/
2 el
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ends. A smaller, but still impressive number of aluminum convenience

,ends affixed by adhesive appeared on cans in the same year. A peelabfe,

adherable, flexible polyester-aluminum foil combination also appeared,

although it was not used marily as a closure. Tens of billions of

twist-off closures were used on bottles and plastisol-lined caps; twist-

Off caps, along with flip-open caps, are now as common4as the wide-

mouth glass jar. (Brody, 18),

Along with changes made in the types of closures on cans and

bottles, packaging ma hemselves have improved. The aluminum;

.,..f iron, steel, and glass industries have all pour great deal of time -
. ---,_

and money into developing high quality packaging for pro

(Brody, 16) The aluminum companies, for instance have tried hard to

promote their metal as a commercial canning material but they have met

,with maQy diffitu) ties. One problem is that the existing giant canning

and foocicorporations.have enormous investments it eir current equip-

-meht and methods and are reluctant to discard them. inum,9an,

is light weight and easy to work, but it dents and abrades easily. It

is also rji- degradable, but it is the only metal used for cans that is

valuable enough to recycle. Further, aluminum cans do not operate '

interchangeably with steel cans because of the weight difference and

the tendency of the aluminum to bindon steel railings. But aluminum

companies, have not given up. Because aluminum cans couldn't e

by the soldered side seam technique of the !'old:' can the Comp

.

, ..., ...----',--

.developed a drawn-and-ironed can in tho-shape cf,a deep, sea as-cup.
.-- -__,------. .

_____--

..------

These calla now come in many differentaiaeg-a'nd-sh-apes. Also, the

44
industry has found success in producing aluminum for easy-om closures.

. .

Their most popular closure uses an alum;num4end scored for easy tearing.
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and generally, an aluminum insert is used on a tin-free-stell can end

forka peelable metal tab. (Brody, 18) F=

Meanwhile, research scientists affiliated with iron and steel

interests have been busy eliminating tin from steel surfaces and apply-..

ing such non-tin laydrs, .s chromium or chrominum salts coated with

organic materials, to pro ect the stee17. These cans were designed
__-

specifically for beer and soft drinks and demand to date has far

exceeded supply, with the result that little research is being done

to develop tin-free steel containers for other food products. In the

brewing industry, the ext ior of the can has a wraparound lithography '

g/1to protect it against rust n . Packers and other foods often do not
/

know exactly what is to be itten on the outside until the time of

packing. This problem also olds back its application of the wrap-
/

around can to other pr cts. Further; there has been a question as

to whethere thermoplastic a es used for the-side seams can

withStand the tempetature used thermal pr cessing. (Brody, 18)

Most of the major steel compa eA ar= al-S75-tverking on a two-
.

..--
i -- J

.
,

piece, draw-and i teefw;gan. Thi c n is cheaper and less likely to

.".,\-
'-..\,N leak than the to ece aluminum can The ,perfection of the can is

Apparent-Pr ome
...

%..

ody, 18)-
`"--- .--

The glass stry-Tgas eveloped standard, lighter- weight bottles
. ).

with improved brtak ati' chip-resistance but the adoption Convenience

closures, is 'crew -on aluminum caps, has cawsed-lhegreatest recent
Y

increase in the use of glass. (Brody, 16)

though prototypes have been made.

The composite spiral-wound can of fiber polyethylene-aluminum'foil,



which has a major share of the juice and juice drink frozen concentrate

business, is another type of container. It ha been successful in

packing shortening and coffee, and since it i cheaper than the all-

metal can, researchers will no doubt continue o study the feasibility

of adopting it for other products. (Brody, 18)

Aseptic Canning

One of the newest innovations in the cann

every is aseptic canning. With this method, a

offer a sterile product without the noticeable

d foods industry, how-

food processor can now

changes in flavor, tex-

ture, and appearance that are usually associated with thermally pro-
,

cessed foods. (Anon mous, 4) Asepti ackaging involves filling a pre-
-,

sterilized containe cold, sterile foothr closing it with a

pre=sterilized cover all o wh takes place in as'tterile environment.

Thus the package is hermetically seal (Brody, 17)

The biggest recent success story in asep c canning is the "snack

pudding loom." These milk puddings are individuall ortioned and

aseptically packaged in two-piece drawn aluminum cans with onvenience

full- anel, pull-off tops. Thete snack packs, which usually co

-----:----- - -='------
__

pacages of four r troduced as lunch box desserts, But they a
.,-----

filled a consumer demand for quality c nience desserts. Within two
..:.

years, the demand for these cans exceeded the countfy's-rafaCity to

produce and aseptically package them with pudding. The incredible

growth of snack puddings between 1968 and 1970 drew almost every

major food marketer into the field, and there has beenjiforecast of

. sales to two billion snack puddings by 1975. Although the latter pre-

diction will'probably not be met (700 million is a more realistic
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estimate), this use,of aseptic packaging /is still very important and

many products other than puddings are now being packed. (Brown et al., 19)

Advantages to Asceptic Canning

There are several advantages to the aseptic canning process. For

instance, in the traditional canning process, where foods are sterilized

in their cans, many products tend to be overcooked by the time sterility

--is achieved, which affects th i

\
x palatability, color, texture, and

nutritive value. Their edges re often overcooked because their inside

cores mdst reach and maintain a certain minimum temperature for a

specified time. During this process, the contents at the edge of the

can are overheated. In contrast, aseptic canning sterilizes the product

outside of the can using HTST (high-temperature, short-time) methods,

which are based on the following principles: --(1) the microbial de-

struction rate increases by a factor of 10 for each 18° F temperature

increase; and (2) biochemical reacti affecting color, flavor, and

nutritive value increase by a factor of about two for each 18° F

increase. -Higher temperatures thus require shorter sterilization time,

and the result is usually less thermal damage. (Brody, 18) With

aseptic canning,.'the pro is sterilized for a few seconds in a

continuous flow heat exchanger at from 280 to 300° F before packing.

Sterility is achieved with very little cooking. The product is then

poured into a sterilized container and closed, all under aseptic

conditions- (Brody, 40) Hence palatability, color, texture, and

nutritive value are actually improved in most foods processed this

way, which means that more delicately flavored product; can be packed

into cans. (Bird, 10;.Brody, 40)
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Two independent studies have evaluated the chemical and quality

changes of strained peas (Davis et al., 23) and strained carrots

(Luh, et al., 52) canned by both the aseptic and the retort processes.

In both cases, the aseptic process was superior to the retort process

in maintaining a high level of free amino acids and amino nitrogen in

the canned product. Further, the retort process was shown to prpduce

acidity and thus perhaps to influence the stability of the fivei

i

nucleotides in the canned product. The aseptic (HTST) proces appears

i

to retain nucleotides are known to have a flavor-enhancing efelt on

canned low-acid food. In the carrot study, the aseptically cahnned

vegetables were far better in flivor and thiamin retention thin those

processed by the retort method. (Luh, et al., 52)
4 '

A second advantage related to product quality is that nurents,

flairor, or color lost in heat preserving may be re-added to thelproduct

before the can is sealed--an impossibility' in the usual retoAanning

procedure. Using re-adding procedures, it inlay become possible retain

nearly all the nutrition of the fresh production of a canned food.

(Bird, 10)

AlsO, aseptic canning provides for more'Precise temperature

control during heat processing. For some products, like dairy-type

puddin , this or critical. ,In kitchen preparation, over-

,

cooking the product at the edges is prevented by stirring. Although

agitation is impossible in retort canning, stirring and mixing are

easily accomplished in an aseptic system. (Bird, 10)

A fourth advantage is that quality is independent of container

size, a significant consideration in.catering and institutional4feeding.

(BrOdi, 40) Previously,cgetting heat into the center of a large

2n3
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institutional-size food cont ner was a problem. Since aseptic canning

solves this problem, cer in aseptically canned foods may first become

popular in institutions. (Bird, 10) Already, ready-meal items in

large cans have had substantial success with the catering businesses

of, the United States. (Brody, 40) Also, California Canners and Growers

have developed a new aseptic process for fruits and vegetables. This

system mass packs fruit and vegetable particulates in 55-gallon drums.

The 55-gallon drum is comparable to 75 No. 10 cans. The developers feel

that this method offers several advantages over freezing with which this

process was developed to compete. For example, aseptically canned

products are more easily shipped and stored than frozen ones, represent-

ing a cost savings to customers. Also, no thawing is necessary, and

products packed this way taste like fresh fruit.

Another author has suggested 55-gallon containers for such 'foods

as ice cream mixes, puadIngs, banana puree, apple slices, peaches, and

other low-acid foods. (Bird,.10) However, handling a.drum weighing 500

pounds in an institutional kitchen may be a problem, and in any case,

only after these drums have been tested in institutions can their true

,potential be realized. (Anonymous, 1)

Limitations to Aseptic Cann

At the moment, though, certain limitations are evident. Aseptic

packaging is still confined commercially to fluid and near-fluid

materials and it is possible that aseptic canning might be used only

for these types of foods for some time in the future. (Brown et al.., 19)

Some livids with suspended solids up to about 3/4-inch cubes have been

successfully processed; however, there are two basic problems in

c

r- f)
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aseptically canning food products with particulate matter. The first

is providing a mechanical means of physically handling such products

in a contindous heat-hold-cool-fill operation, while maintaining

proper distribution and integrity of the particles. However, this

problem is being, successfully dealt, with by equipment designers and

food technologists. The second problem is insuring the sterilization

of the entire particle while taking advantage of the HTST process for

maximum preservation of other product qualities. To complicate the

situation further, it is very difficult to measure the temperature in

the center of a small particle suspended in a liquid carrier as it

moves through the scraped-surface heat exchanger in an aseptic system.

In-line research is not the answer, but two researchers have suggested

a_mathematical approach to evaluating the system. They note that the

benefits of HTST ocessing for quality preservation will diminish

as the size of the particle increases and holding time decreases.

Better products y therefore result from longer holding temperatures

when large particles are involved, depending on the objectives. "(de Royter

and Brumet, 24)

-Current Products and Processes

By 1973, aseptic techniques were being employed in some sixty

U. S. food plants (or packaging dairy-based products, including.

fluid-milk, egg nog, yogurt, liquid coffee art puddings.

Growth during the previous decade h A -the er,14 of 1970, 4'

-61 aseptic canning lines wer 23 U. S. pla. ver 4 of these

had been installed since 1965. Of the y 18 were o by

actual food companies, such7as Borden, Carnation, De onte, Gerber,

I
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Land O'Lakes, Libby, Mead Johnson, United FFuit, and General Mills.

The'remainder were contract packagers who spedialized in aseptic pro-

cessing. (Brody, 18)

Advances are being made in packaging as well. The conventional

rigid metal can is no longer the only possible container to be used

with then7tiod...ei-s-ter-il_e_packaging. Researchers are experimenting

wgh lass, metal drums and pails, and flexible and semi-rigid contain-

ers, such as laminated plastic pouches, formed portion-coutrol plastic

containers, plastic bags-in-boxes, and paper board cartons of tetrahedral

or rectangular shape. (Brody, 17)

Recently, higher-speed aseptic canning system processing about

450 cans per minute (a speed necessary forline efficiency in commercial

operations), became available And is proving to be an important advance-

\-

ment in aseptic canning equipment. The al4minum two-piece draw and

redraw single-service can with easy-open full panel pull-off cover,

which has become popular (especially with,the "snack puddings") recently,

poses some problems. However, some ot these problems have been solved

in,the-m@chanical design of the-equipment. tAlo, innovations with

;,""
respect to high'temperature external and internal coatings for both can

and cover have been developed. (Brody,: 17) '

Aseptic packaging in glass containers has not yet become possible

'4m,1.;:. because of thermal shock and other problems. However Dole, the company

that produces the only commercial equipment available today..Tor aseptic

processing, may be close to perfecting equipment which will allow &Ass

to, used as well (Brody, 17)
tr/.

The Fotra Pak system, with its tetrahedral paper ard-foil-poly-

thylene lamination carton,,is a Swedish development which has found

c",`i
.
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some acce r--fptance in Europe , Asia, and Africa f, particularly o --luld

miIk and cream. Some single-servicing coffee whiteners in the U. S.

also use this package. The other type of rboard carton, a rectangular

one, is used by both Tetra Pak and the EX-Ce11101 Corporation (

for sterile, flavored milk. An particle describing the Pure-Pak System

of aseptically packaging products in rectangular paperboard-plastic-

foil gable-top cont iners has recently appeared.(Hendrickt 37) This

article discusses the ommercial use of the Pure-Pak system at the

Beverly Farms in Pittsbtytgh, Pennsylvania. Beverly Farms uses the

system to package table cream, whipping cream, eggnog, half and half,

%and chocolate milk aseptically. The products ha the same flavor as

before processing, but they last much longer. For xample, milk,

chocolate milk, and eggnog .i.41.11 remain usable for 30 days at 50° F.

The manager of Beverly Farms attributes his'large increase in the sales

.
,1,

.
.

of Pure-Pak products to this extended shelf life. (Henke, 38)
..

Similarly, liqUid foods packed in.flexille pouches also have long

shelf lives. This method developed by the ontinental Can Company

involves using prefabricated, internally- terilized sealed, polk, ,
which are-passed through an ultraviolet tunnel for external steriliza-

tion. The pouches are then filled by needle injection and resealed

below the puncture opening. (Brody, 17).

Aseptid packaging in rigid plastic containers is primarily adopted

forproducts which are normally refrigerated or which naturally inhibit

t-

bacteria activity when stored at room temperature.' Containers for

these products are usually of the thermoform, fill, and se al type.

These containers are attractive, especially Lo the processor who.handles
00;,t

.

portion-packed items, because they are inexpenSive and easy to process,

r / -
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use, dispose of. Many sales are to restaurants and airlines and

the plastic, single-serving, half-ounce coffee creamer has been

particularly popular. Not only is it convenient for users but one

dairy saves 25-80c per 1000 portions in container costs. Further, half-

and-half coffee creamer, when packaged this way, was still sweet after

two months of unrefrigerated storage. (Toledo and Chopman, 63)

Finally, about 2,000 dairies are using the new Bag-in-Box for bulk

packaging milk and dairy products, with the result that dairy cans have

been almost eliminated. Bag-in-box packaging is essentially aseptically

packing a product in a plastic bag placed inside a cardboard box. Re-.

cently, this method has been extended to include bulk handling and pro-

cessing fruits and tomatoes. Laboratories and pilot plants have

experimented successfully with semi-processed tomato products, apple

sauce, citrus and other fruit juices and purees, cranberries, and other

particulate foods up to a half-inch in diamter which have been packed

in both six- and 56-gallon aseptic barrier bag6.. Developers feel ehe

bag-in-kci matsoid offers benefits. First, there is a 50-percent

Saving in container cost, since one x-gallon pouch contains the same

amount as silt No. 10 cans. Furthermore, an 8-percent weight saving in

shipping also results along with reduced disposal problems. The 56-

gallon containers have two fittings which permit rapid pumping of the

product from the container. Finally, the six-gallon package, which is

a convenielifie for supplying products to the food service industry,

permits sampling without destroying-the container.

Despite all these new packaging materials, metal cans are still

popular. For instance, just last year, Carnation introduced a new line

r
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of aseptically processed products in No. 10 cans for use by the food

service industry--a line of "Chef-Mate" products including Sloppy Joes,

Chili Con Carne (with beans and without beans), Macaroni and Cheese,

_and-ie-Veral sauces, just to name a few.(AnonymoUs, 3)

The Futdre of Aseptic Canning

Most canned foods probably will be unaffected by the aseptic pro-

cess, for they are already being canned satisfactorily. But some foods

cannot be.canned at present, and it is with these that aseptic canning

haS a potential importance. For example, extremely heat-sensitive

foods, including many dairy products, and foods that are sold only in,

frozen, refrigerated, or dehydrated forms may posSibly be canned. In

canned form, these products would be l'e'ss perishable and less costly.

And because aseptic canning allows re-adding, processed foods that need

to improve nutrition, palatability, or appearance arealso,a potential

market, as are low-acid foods that are difficult'to preserve by the

usual canning methods. Thus, the foods most likely to adopt aseptic

canningare low-acid foods, vegetables, fruits and berries, flour

mixes, eggs, milk, delicately flavored prepared foods, and some sea-

foods. (Bird, 10)

Retortable Flexible Pouches

Although not related to aseptic" packaging, flexible retorting

packaging is often confused with it. Initially, .bOVever it had many

more problems. The products that were previously packed in flexible

Tackages-7dehydrated, frozen, refrigeratiial, high-sugar, or high-acid

products--were not entirely free of microorganisms; they Vere also

C' 3



expensive, and their quality often "left something to be desired." (de

Royter and Brumet, 24) But the U. S. Army Nattick Laboratories and the

Continental Can Company are developing the packaging process and--51

the present it looks as though flexible containers have a future in

the canning industry.

The retortable flexible pouch- -also known as "Flexp/ack" and

"Flexican"--appears to overcome the drawbacks of metal cans. By

altering the surface-to-volume ratio of the Package, food can be heat-
.:

sterilized with reduced thermal damage, and a flat package' made of

flexible materials should-be less expensive than a flatsmetal can.

Furthermore, the retortable, flexible pouch occupies less space than

regular metal cans in shipment and on shelves because the wasted Spaces

een packages are eliminated. Finally, a'durable Flexible pouch !,

would not injure the person carrying it and could.be less susceptible'

to damage itself. Thus, the retortable flexible, poUch would overcome

the four major drawbacks of metal cans and satisfy the objectives of-

the U. S. Army Natick Lirratories' program: shelf - stable, ow-acid

foods in lightweight; flat, low-cost packages that can be carried on

the solidees body without the danger of the personal injury that might

.came with a rigi can. (Brody 17)

`Because both solid food and liquids were to'be packaged, retorting

after packing and sealing were investigated by the laboratories. (Brody,

16) The lamination developed for this package was polyester-aluminum,

foil-modified Polyolefin . Polyester was used as an'outer barrier

because it is a tough material, less prone to abrasion and puncture

dainage, and so is more protective of the pritry barrier material,

4
r
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aluminum foil. Modified polyolefin can forth a weld seal even if

partially contaminated by oily br particulate materials, and therefore ,

it was ch6 en for the innermost layer. The major problems which have-
,

been largely overcome,, have been seal integrity and damage to the

body material, which, of'course, might be more susceptible to penetra-

tionthan a rigid metal can.. (Brody, 16),

The prospect of high -q-1ality shelf-stable foods in light-weight,

low-cost,-stackable 'Packages has excited many food marketers. When

these advantages are coupled with food products that are of higher

quality because of the use of ihorter7time thermal processes, the

--1YOtential'for a whole new range of food products for home and food

service use is opened. (Brody, 16)

Even now. in Western Europe, terminally sterilized flexible and

semi-rigid Packages Of meat, pate, milk, prepared entrees, frankfurters,

and vegetables are manufactured and placed in widespread commercial

distribution. These packages have not revolutionized the food consump-
o

tion habits of Western European homemakers and food service operators,

/
but the products are universally'accepted and are in common use. At

7

present; however, the terminal sterilization of low-acid foods in

flexible and semi-rigid packaging has not yet beep approved by U. S.

regulatory authorities. (Brody, 16)

Potential Developments
1.4

S. A. Goldblith, at the conclusion of a recent two rt article

on the history of canning,'listed five areas he felt wo d be important

in, the future ofcanning He included thermally processed foods in

plastic containers. Fu thermore, it is. now possible to have a number
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of low-acid pro is sterilized_ in plastic films at a reasonable cost.

Goldblith also:sees microwave energy as a possibility for thermally

processing foods in the future, and he believes that a third area of

potential is the development of aseptic canning systems for larger

particulate matter. He mentions the development of the spin steAliza--

tion system, and he believes that the trend toward canning formulated

foods in additionto simple'commOdities will continue, and as a result,

many shelf-stable formulated foods,will be processed using new technology

as it becomes available, (Goldblith31; Goldblith and Karel, 32)
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Intermediate moisture foods (or "IMF," as they are known among food

qclentists). initially appeared as pet foods, a "soft-moist" combination

le
ofoltby-products,.soy flakes, and sugar, with an approximately 25-

,

percent moisture content and a water activity of 0.83. Propylene glycol

and potassium sorbate provide antimycotic activity (the glycol also

serves as a plasticizer), and emulsifiers; salt and nutritive supple-

*ments are also added.

As pet foods, IMF nave been very successful, actounting for 10

percent of total pet food sales, or about $100 million in 1969. (Karel,

44) But thus far, they have not been produced on a large scale for human

4
consumption because of inadequarr osmotic and preservative agents. (Karel,,

,

44) The United Statds Military and NASA, however, are especially inter-

ested in developing IMF for several reasons:- these foods are concentrated
.

in weight, bulk, and caloric content; t*ey are plastic and thereV fc>"*"-:

1(7
easily packed and stored; they can be'consumecl. immediately_after removing

their protective wrappers; their texture is closer to that of unprocessed

food f, Illik freeze-dried products which are often harsh and dry; and their
-) 1.

...$4
,

wholeaimeness and safety does not necessarily depend on their containers

(for instance, they could beiconveniently4air -dropped)'. (Brockman, 20)

The U eatfates Government hasdistributed contracts that will

enable, inajor food_pr cessing companie *investigate intermediate moisture

foods. But many additional studies will have to be condUcIed"before the
'6.

market potential of 1MF can be ascertained.

r
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Chemical Preservatives

Chemical preservatives are any chemical which when added to a Nod
.

tends to privent,or retard its deterioration. Generally, table salt,

sugars, vinegar, spices and their oils, and those substances incorporated

into food by direct exposure to wood smoke are not included in considera-

tions of chemical preservatives (Desrosier, 25)

Preservatives are not only necessafy for intermediate moisture

foods, but for most foods that are processed. Often the preTervative

is chemical.' Some chemical compounds and non-nutritive materials have

been used in foods for a very long time, resulting in many benefits to

the consumer. The use of chemicals; however, has accelerated in recent

years (although not especially as preservatives) largely because chemicals

often provide a more sophist ved and eff4icienttway of achieving and

maintaining food quality. (Stewart and Amerine, 62) Also, there is an

.increasing demand for more attractive, uniform, and non - seasonal foods

and the consumer'r current insistance on convenience foods is,placing

greater emphasis upon all methods of preservation. (Desrosier, 25)

Highly indilstrialized countries ve developed many improvements in the

technor5gy of food preservation b heating, freezing, drying, and more

recently, irraiating, which is in the early stages of application.

However, ese processes cannot be used ;thm ny foods, and with others

they are only partially effective. Hence the use of emical preserve-
.

veliTITETI-BY-t-s-supplements to other methods, is essential. (Go'ldblith,31)

HoweYgX4..it is very important to note that with the spreld of refrigera-

tion and the development of dehydrated foods, chemical preservation is

required ]efl..and less frequently. (Bernarde, 8)

f



205

Some of the oldest antimicrobial compounds remain the most widely

used, despite their limitations. (Goldblith, 31) Regardless of

tremendous efforts by chemists and microbiologists, they have found

relatively few antimicrobial agents which are effective against a wide_

range of organisms and yet nof-toxic to man. (Stewart and Amerine, 12)

Antibiotics have been extensively studied over the last twenty years

as possible antimicrobial additives for food, but the possibility that

man's unrestricted consumption of antibiotics might produce an artificial

_selection of harmful pathogens has discouraged their use. The sulfites

also have an antimicrobial effect. Benzoates and parabens (p-hydroxy-
.

benzoate esters), some of the most common antimicrobial agents, have

the greatest range of activity. They attack many spoilag cteria,

fungi, and yeast. ttopinates fight mainly against fungi and'one type

of bacteria in brad. Sorbates act mostly on yeasts and molds. Other

common agents in general commercial use in the United States include

sulfites and their salts, formic acid, acetic acid and salts, et

oxide, Ind propylene, oxide. With the exception of-the-parahens, the

most widely used preservatives -e weak acids or salts of eak acids.

They exert their grea

to the lun iaeTated acid at the low pH. This action is generally in-

activity on the acid side of neutrality due

hio-iting rather than lethal to the microorganisms. oldblith, 31)

- .
Sotheof the compounds that are primaiilyused for other purpose 's

also have a role in preservatibn. A few examples of such _dual role

compoun ds are nitrates, which are primarily used lor color fiaine

processed meats, and sulfur dioxides (sulfites), which in conjunction

with dehydka!ion and other t s of processing prevent ditcoloration of
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fruit and vegetables.

Besides the antimicrobial agents, other types of chemicals are

often' necessary if the product is to have a reasonable storage life.

They include antioxidants, sequestrants, and to a lesser extent, acidu-

lants. While microbial deterioration is one of the most Important

factors in preserving foods high in carbohydrates and protein, oxidation

is the chief concern with fatty foods. Antioxidants play an important

role in the utilization of fats and oils in modern food processing and

in the marketing of foods containing fat. Antioxidants will not enhance

d product of mediocre quality and they impart no flavor, odor, or color

to the food. Only when they are used with good raw materials, correct

;;;Cel;'6es, and proper packaging an8t6rage conditions will a quality

produc

The Mo commonly used antioxidants contain various combinations

e's\

HA, BHT, and/or propylgallate, together with Citric acid in a

suitable solvent. These com

gum guaiac, and similar natu

ounds are much mot, potent than tocopherols,

al antioxidants. Generally, a 0.02-percent

level of ant dant based on the Tat content of the food is permitted

b e FDA. In dealing with fatty food, synergiats;-i-Ual as citric

acid and phosphoric acid, are often used with antioxidants to increase

shelf-life. The technology of fats and fatty acids has now advanced to

the stage where rancidness i ger the limiting factor of shelf-

life. (Goldblith, 31)

Sequestrants are added to foods to bind 114, certain trace elements

of, metal, like copper, iron, and cobalt, and to render these metals

Chemically inactive. If uncontrolled, these trace elements can lead

premature deterioration, off-flavors, loss of color, and clading.. A

4.
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tequestrant gaining wide popularity in the food industry for its

ability to prevent or significantly reduce discoloration, clouding, and

rancidness is EDTA. It it often used with an antioxidant, such as

ascorbic acid, because the two work better together than ether one

alone. (Bernarde,8) Sequestrants have also been found to improve

the clarity and whipping quality of gelatin, and their potential use

in various loodsystems is ;now under study. In the future they will no

doubt be used more frequently due to greater consumer demands for more

-----
stable foods and more imaginative new products. (Goldblith, 3L)

Acidulants serve several purposes in the preservation of foods,--

besides contributing to their flavor. Canned fruits and vegetables,

acidulants act both as sterilizing acids and as anti - browning agents

which help to maintain normal flavor; color, and texture. Also

bacteria and many other types of microor anisms are more easily killed

in an acid medium. Addiig acidulants to t the pH often shortens

sterilization time, and sometimes lower sterilization temperatures are

possible. Furthermore, acid prevents most microbial spares from

germinating. (knonymous,3)
I

These various chemical preservatives are at present indispensible

and probably will continue to be used for a while, but they are becoming

less essential as canning, freezing, and dehydrating methods improve.

Smoking,

The preservative action of smoking co roi a combinat,ion of

various factors. First, chemicals from th burningwood-(small amounts

ve a preservativ effect. Second,of formaldehyde and_other maters-

the heat helps to kill microorganisms and to airy product, further
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contributing to preservation. However, since the advent of refrigera-

tion, smoking ia no longer depended upon to prevenTspoilage. Today,

instead, A-is used to produce a distinctive flavor and is chiefly

applied, to four categories of products: meat apd meat products; fish

(fresh, salted or frzoen); poultry; and cheese. The major emphasis in-

the United StateS and Eufbii has been on smoking methods using large

kilns through which fish or sausage can.be moved by conveyors. This

method uses fresh or frozen raw material and smokes it at a temperature

,

of 80 to 70° C. for four or five hours. The final moisture content of

the pros ct is from 60 to 70- percent;". and the flesh is juicy and tender.

Smoked meat keeps for a considerable time and has a pleasant_taste,

color, and texture. As previously mentioned, the lowered moisture con-

tent of the meat after smoking contributes to preser atioa, as do the

smoke i4gredients, which act againsoirbacteria and fat oxidation. in`

today's modern, meat packing_plants, smoking is scientifically controlled.

The meat is hung on a rotating shaft and pushed u land down to obtain

uniform smoking. Heat is applied by steam coils /Sawdust, blended

,

anfrom different hardwoods (us sualli oak and hicko ) , is b d over a
,.,

gas burner. This smoke is thenyrawn into tai ction fans.

The most common smolkcedr)eatt include

/
Fish is often both salted and

dryer) removes some of the fish/CS ter and this makes thee

omefimes a direct

ng more

effective. Frozen fish may also be smoked 156Ceihey have defrosted.

The leading smoked fish in the United States,is salmon and the second

isdhub, a relative of the wHi ( fish. ,Ocean herring is not smoked in .

large quantitiesia-the United States,, althoug t is the moSt imaortan7.
%. /
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7
smoke-cured species in the rest of the world. Most fresh water fish

and several ocean fish are hot-smoked; cold-smoking is usually limited

to the fatty ocean fishes.

The smoking of cheese dates bac -o antiquity. Italian provolone

cheddar cheeses are examples o commonly smoked leses. Again,

smoking aids in the keeping propert e . Smoking causes drying arkl_

impregnates the rind with the antim crobial and antioxidant qualities,

which directly kills surface molds nd other contaminating microorgan-

isms.

v

Salting

Salt has many use in the food industry. It is used in blandhing

water to tenderiz6 vegetables before they are canned; it is used as a

/, rnt_ti
seasoning and as the freezing po pressant in brines for refrigera-

tion purposes. Also, salt has an antiseptic and preservative role.

Historically, foodwas often ersalted-to preserve it and to disguise

the spoilage. .Salting for me preservation (mainl vegetables) had

or revival in Europe :nd the United-S-Egtes during World War II.

However, the-present tt Id is toward a less salty taste.. Meat packers

i

now su y milder cut s for ham, bacon, and sausage and t14 salted fiih
.--,

-
-- --

in us-try cons tent(
.....--

duced th'amonnt of salt. it uses. At the--- 7'5
_=.-.--

___

- ____,L,,_z3 ,
/

refr :gratio t it replacing alt as a preservative for fish.

- )

eese, caba0., olives, cucumbers, meat, fish, and

Bread' controls the-microb al populations. The amount of salt/

used determitmes -the

fermen.

undesirable organisms will be/inhibited.

the organism that

stop, nd whether the growth. of c rtain

/7
7 4.

%-

row,
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In piqiIing and dry-curing meats, various mixtures of salt, sugar,

and sodium nitrate are used. Hams are either soaked in the 'pickling'

solution or receive it In an artery injection. The final salt content

of ham; varies from 3 to 6 percent. Corned beef that has been salt-

Nos;

cured usually has a 6.25 percent salt content; bacon has 2:25%, and

frankfurters, 2 to 4 percent. Another way of treating meat and fish

with salt is first to salt the product, then press and dry it. With

modern cold storage, the primary objective of curing is to secure good

color and flavor.

The slow fermentation of cheese would not be possible without

salt to check the growth of microorganisms, except those responsible

)(-7. or flavor and the breakdown of fats and proteins. Salt is mixed with

he curd of the cheese fOr flavor. It also aids in hardening, shrink-_

ing, and whey removing, which prOduces a_desfrable texture. Also,

is still used in butter, although fhe main function is as a seasoning

gather
than an antimicrobial agent. In baking, salt is" employed for

both its seaso ning properties and its ability to control fermentat

It retards and regulates alcoholid fermentationin bread to chievaa

finer q 4lity product. Too little salt' will result in breadowith a

z

.

poor t ture and flat taste.
--

-----i .

n the future, salt will continue to be used for seasoni6gs and
/

. .

_-----
fermentation control.....gpwever, much of its use as a-pr

,

/
// ....

,will be shifted to refrigeration., . ........_,,,
'

Sugars

Sugars are useTin the manufacturing of jellies, jams, preserves,
.

marmalades, molasaes, honiyAaple syrup, fruit syrups, lfq d sugar,

.

Flaeo.;
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condensed milk, sweet pickles,-_can4y, grape juice concentrace,and other

Sugar,preservation is accomplished by Concentration. Either
/,=.

. wateris removed by evaporation, as in the cases of juice concentrates

and puree's,. Or by the addition of sugar, in the cases of jelly, jam,

preserves, etc. Sugar aids in the preservation when it reaches a

t;ation of 40 percent or more-. The high osmotic pressure of

sugar. creates conditions that are unfavorable to the growth and repro-
.--

'ductiOn of most siocies of bacteria, yeasts, and molds. However, if

osmophilic organisms--those capable of growing under conditions of low

water content and high dry matter--are present, spoilage may still

,A Tr. Generally, yeasts and Molds are more tolerant of high sugaA

--Conditfinhan bacteria.

Sugar as a preservative is used mainly with fruits, particularly

s-iuitsiAppesLcrabapples, apricots, plums, most edible-16-e-r-rles,__'

tines" quinCes, red and black currarLts, grapes '3

oranges, guavas, figs and pineapples are a few examples.

/

peaches, pears ne

°se products preserved by the addition of sugar are very much alike.

Their Individual racters depefiaon the kind of fruit used, the way it

/I- is prepare , the proportion_ re-rent ingredients in -the_mixturp

V

method o
.-

prqper amoultt .fruit, A, acid;
,"- --------

,nalcium.-1-61is are needed t ake a' jellied fruit product. The
,/

.,-------

andvhllthfruits themselves supply the aor an part f he id 4t pectin, ac n .

.

_

er indrediiints ran"- be adled.(Infi;rmation oncalcium salts.

smoke, salt, and sugar Arese ation omes principally from 5.)

/
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Freeze Drying: So Far Only atimited Commercial Success

213

reeze drying has been used for preserving biological specimens

r some time. In World War II, the method was used for blood plasma,

and in 1950, the military first applied freeze drying to . Today,

freeze drying is widely used for drugs, sera and vaccines, biological

ttandario, vitamins, hormones, and other pharmaceuticils, as well as

for instant coffee and tea, fruit juices and concentrates, and sea

products (Rey, 57)

Freeze drying, also cal ed lyophilization, is a two step operation/

in which material is first frozen hard to a low temperature and then

dried from the frozen state by eXIAtrting/the frozen solvent. (Rey 57)

In other words, freeze drying directly transfers the water in the

frozen product from a solid state to a vapor state, by-passing the

liquid phase. Usually this operation is performed under vacuum

--

high diffusion, although atmospheriC freeze drying i so being_researched.
-- --------

(Holdsworth, 43) The temperature of the sply-Ition- -lime for

material being freeze dried is hell <1;;(1cetriple point temperature

.

of the liquid in the materi- Once the product is dried, it is re-

moved from the-vgEtium amber to a low-moisture packaging room where

it is packaged (often in nitrogen or under vacuum conditions) in bulk

,Or in smaller packages ready for theconsumer.

Freeze .drying has potential because it produces the highest

. quality product obtain:able-by-any-dr-ring method; but freeze dried

products are generally poorer than frozen or canned foods ..(Because
.

r- 0

R
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the foods are dried, Bird (11) thinks it is fairer to compare freeze

dried products to other dehydrated products, rather than toifrozewor

canned items.)

There are numerous reasons why freeze dried products are of

higher quality than other dried products. First, one of the major

benefits of freeze drying for many foodstuffsis the relatively good

retention of volatile flavor and aroma. (King,47) However, due to high

vacuum processing, there c#n be a large loss in volatiles during

freeze-drying. One researcher found a 75 percent loss in freeze dried

carrots, compared to a 50-Orcent loss in canned carrots. However,

he felt that freeze drying methods could be found which would solve

the problem. (Henrick, 37) Despite 16sses, other methods of dehydra-

tion,are, as a rule, inferior to freeze drying in this respect. (King,47)

Important reactions that lower the quality of food products are

nonenzymatic or Maillard browning reactions. The deterioration-produces

color c a ge (usually to brown) in the product, off-flavors, and in

.

some c- es, e loss of ndtritional value, since lysine and 'ascorbic.

acid, for examples, participate in these reactions. The reactions are

kept to a minimum during freeze drying fOr several reasons. .'First,

.in freeze drying where the dehydration process is carried out at louF

temperatures, the amount of degradation for a give'n amount of-water

removal should be less than. in a product dried at a higher temperature..;,

In addition to the iow temperatures used, one of the greatest benefits

of freeze'dryins that it avoids browning those substances which

show_a pfeak browning rate at intermediate moisture levels due to

relat 'ely rapid transition from a fully hydrated conditign to a low

`e.

j ° el"r
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moisture condition as the ice front passes any particular point within

the substances being dried. (King, 47) Also, lower moisture contents

usually retard rowning. Freeze dried foods are dehydrated to water

contents below percent then packaged in impermeable containers. This

reduces the like ihood of significant deterioration in the product.__-

(Greig,33)

-, One of the foremost advantages of freeze drying particulate

foodstuffs is that the ice structure minimizes shrinkage,. thus creating

a porosity which eases vapor escape and enables rapid and nearly com

plete rehydration when water is added to the substance at a later time.
.

Unfortunately, freeze drying, although it has produced high

quality products, also has its problems. First, it is expensive.

(See Table 3.) Freeze drying costs anywhere frqm,two to ten times

the amount of other drying methods. Howeyet, if the freeze dried

product is greatly superior to produCts dried by other methods, the

consumer mOrasCept the higher price, as he did in,,the,case.of freeze

dried toffee. (Karel, 44)

But the cost of operation' is not the only problem plaguing the

freeze drying industry., Lipid, or fat, oxidation is another major

?Sk

problem. It is g deteriorative reaction which is particularly

common in freezedried foods because of their very large internal

surface areas. The reaction is one between oxygen and lipid substances'
ft

present in the freeze dried foodstuff. This reaction ofteA produces a

product with an off-flavor or rancid tastes. Therefore it is extremely

,necessary.to remove pxygen completely prior to packagihg many foodstuffs,

as'well as to use oxygen-impermeable packaging materials. (King, 47)
10.

r e,r
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1 Table 3

Cost of Various Drying Operations

Source 1

Approx. Cost C/lb

Source 2

Total Drying Cost.
c/lb dry solids

Air 1.0-1.5 2

Drum 0.9 -1.0 2

Spray 0.7-1.5 4-

Foam -mat 223-3.0 6

Vacuum-puff 3.0-4.0' 8

Freeze drying 5.0-10.0 15

All these factors ,increase the cost of production. The use of hydro-

gen and palladium catalysts as oxygen scavengers has been proposed

but the expense andiomplexity of such an approach are discouraging.

(Bishov et al., 14) Also, the,often fragile product must be protected

against attrition. If mechanical protectionis not afforded to freeze-

dried particulate matter during handling and distributing, the product

may be reduced to crumbs. Usually the protection comes from the

packaging material.

The final problem involves texture changes following processing.

Texture deterioration is one of the major defects in freeze-dried

materials. Associated with this defect is decreased water-holding

capacity, wlitch results. in loss of "juiciness." Therefore the pro-

duct has a tough and "woody" texture. (Greig, 33) An increased

aggregation of Cellulose causes these changes in fruits and vegetables,
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as an increased aggregation of,proteins causes similar changes 1.1 foods

derived from the muscle tissue of animals (Greig', 33) This problem has

been partially solved for meats by adding proteolytic enzymes to the

rehydration water. However, tenderization is not always even. Some-

times the meat remains too tough and other times itbecomes too soft.

(Bishov et ai., 14)
,/

A series of palatability tests were made by the United States

Department of Agriculature ih the early 1960's. They compared freeze

dried products with comparable canned or frozen products on the retail

market. The results showed that the comparison meats were generally

superior to those that were freeze dried .v The biggest weakness with the

freeze dried products was in flavor, followed by inferior appearance

and lack of tenderness. Many freeze dried foods were considered tough,.

i and probably some of this resulted from incom te-tehydration. Ten of

the twenty meats-tested were comparable in palatability with their

counterpart products; two freeze dried soups were superior, the other

eight products were inferior. None of the.freeze dried meats rated

an "unacceptable" score, although some received,low ratings. But they

may still have good commercial possibilities for uses in which they

would be mixed with other ingredients that may cover up lack of flavor

. or off-flavor. (Bird, 13)

The major barriers, then, to large-scale applications of freeze

drying have been the,cost, the shelf-life of foods that are susceptible

to oxidation, and ehe loss of juiciness in food derived from animal

tissue.(Karel, 44)

r
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Microwaves and Freeze Drying

Comparatively rapid rates of freeze drying would be possible if-

heat could slomehow be supplied to the sublimation front fast enough to

maintain the Maximum allowable temperature while a very low presure is

maintained in the drying chamber. Microwave heating offers the possi-

bility of delivering the sublimation heat directly to the sublimation

zone, thereby eliminating the problems of conducting heat from the

surface of the material being dried. Because microwave pnergy quickly

dissipate, it generates heat in a region of a high loss factor. Water

has a much higher loss factor than the values for dried foods. T

microwave energy could be dissipated rapidly enough in the frozen core

of a food undergoing freeze drying, it might be possible to achieve the

ideal combination of a very high internal mass transfer coefficient

from low pressure and a maximum allowable water vapor partial pressure

difference driving force, forresponding to the maximum allowable tempera-

ture of the sublimation front. (King, 47) Despite the potential, so

far microwave energy has not-been successful for use if freeze drying

for Several reasons. First, energy in the form of microwaves is very

expensive. Second, there is the problem of glow discharge because of

6

the ionization of gases in the chamber. Third, microwave freeze drying

is very difficult to control. Localized melting produces a rapid chain

reaction that results in "runaway" overheating. Finally, economical

microwave equipment suitable for fIceze drying on a large continuous

scale is not yet made available. In view of. 411 these limitations,

microwave freeze drying is at present only a possibility of the future.

(Karel, 44)

'0
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Freeze Drying Mineral Solvents

Up to this point, the discussion has centered on freeze drying.

aqudous solutions, but it should be mentioned that the use of CO2 as a
%O.

mineral solvent has been examined by the Nestle Company. Nestles has

designed and built several installations for experimenting, with the

method--the latest of which is of industrial size. Several patents

have been issued to Nestle that include the following two operations:

extraction of coffee and tea aromas by liquid CO2 at +20 C, stripping

of coffee and tea aromas by hot CO2 gas followed by condensation of

the gas, and concentration of the aromatic solution. Nestle feels that

the use of carbon dioxide as a solvent in the food industry is just

beginning, and they.are fairly confident that it will find numerous and

important applications. (Rey, 57)

The Status of Industrial Application

In the early sixties, a great deal of money was spent on freeze

drying systems by much of the food industry. Most of the experie ces

were unsatisfactory,at best: the product and process failed live up

to expectations. As a result, many potential manufacturers betame

totally disenchanted with freeze drying. (Longmore, 50) Since then,

however, the industry has learned more about the method and now a

better and more uniform product is possible. The recent and rapid

success of freeze dried coffee attests strongly to the fact that freeze ,

drying has indeed arrived as a reliable process, yielding to a high

quality dehydrated product which is attractive to the consumer. (King, 47)

In fact, freeze dried coffee accounted for 20 percent of the total

instant coffee sales in the United States in 1969 and 28.pertent in 1970,

4
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It has been suggested that traditionally spray-dried instant coffee

will be entirely replaced by that of freeze dried and agglomerated instant

coffees. (Karel, 44)

Application of freeze drying to other products has been relatively

slow, with a few exceptions. Eggs are being freeze dried on a large

scale by Affined Foods in Great Britain. This product has been competi-

tive with frozen and spray-dried eggs for bakery use. In other plants

in Europe, fruits and vegetables are being freeze dried for baby foods

and soups. Some dairy products are also being freeze dried. (Spicer, 61)

In Europe aid Latin America, new plants are on stream for production of

ofange juice, as well as coffee.

In the united States, besides the expanding freeze dried coffee

markets, most freeze drying activity seemed to be aimed at the institu-

tional market and the governmental agencies, including the military.

A spectacular delielopment in terms of publicity has been.the use of

freeze dried iAms in space diets. The majority of entrees used on

the Apolliollights were freeze dried. The menu for the Skylab Space

Research Program uses sixty-eight foods, twenty-tw6 of which are

freeze dried. (Karel, 44). The freeze drying industry of today owes

a great debt to the Engiffeering Command of the Armed Forces for both

its initial and continuing development and testing programt. Aside

from developing freeze dried foods for space rations, they also use

freeze dried items for emergency rations, combat foods, and, occasional-

ly, as regular mess items. Because these items are light and require

no refrigeration, the Armed Forces buy them in large quantities for

the special uses already mentioned. (Bird, 12)

I
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Another small, but growing use for freeze dried foods is as

"backpack" rations for hikers, mountain climbers, and other civilian

consumers desiring the "instant reconstitution" and stability of

freeze dried foods. At least sixkompanies are producing these special-

use foods which include various meat and fish items (beef, chicken,

turkey, pork, tuna), a variety of salads, vegetables (including beans,

corn nd hrooms), soups, and fruits. (Kare1,44) Soie,dry soups

and prepared dishes have been produced on an industrial Scale since

1959, with cooked chicken meat being the largest single meat item

freeze dried. (Bishov et al., 14)

Probably the re- manufacturing market is the most likely outlet

for freeze dried items for the next few years. In 1965, it absorbed

more freeze diied foods than any other outlet. Most freeze dried foods

going throughtliis intermediate stage market will be blended ,ith non-

freeze dried items to make soups, stews, puddings, prepared deals,

desserts, cereals, and may, other products, (Bird, 12)

7

Still in the experimental stages are the following products: egg

albumen, which' is being freeze dried in an atmospheric fluidized bed

(Maleck et al.,54); tropical f *I juices (guava, mango, passion fruit,

and pineapple), which be ng vacuum-puff freeze dried (Moy, 55);

orange and guava juices, which,are'being conventionally freeze dried

(Fox and Camero,,29); and freeze dried meat which will be added to

fermented dry sausage (Lu and Townsend, 51). All of these products

have beensuccessfully produced in a lab, and more research is underway.

C

Conclusion

Thus far coffee is the only freeze dried item that has had
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commercial success, although other freeze dried products appear on the

Market from time to time. The widespread use of freeze dried items

other than coffee has yet to be realized. Still, freeie dried products

are considered high quality foods. Because they are processed under

mild conditions, they retain the aroma, and they do not shrink like

other products that are concentrated or processed by the diffusion of

soluble components. (Holdswotth, 43) In spite of these characteristics,

the problem of maintaining a uniform and reliable high-quality product

in freeze drying is an important challenge which has not yet been met

in a wholly satisfactory fashion. Researchers are still working on how

to avoid uneven drying, how to have as high rate of freeze drying as

possible without product spoilage, and how to recognize promptly the

endpoint of drying. (King, 47),.

J

- e.



Irradiiiion as a Food Preservation Method

Introduction
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Irradiation, the processing of foods by radiation, is good for

preserving foods such as oranges, strawberries, fish, potatoes, and

other vegetables that are high in moisture content and very susceptible

to rapid bacterial decomposition. (Bernarde, 8) When radiation speeds

through food, it ionizes some of the at n its path and alters some

of the vital macromolecules in th- sys em, This destroys bacteria

and other microorganisms, but the food itself sbffers no harmful

effects. Although some vitamins are lost at higher radiation doses,

the food is not made radioactive, and with low doses' of radiation there

is less loss of vitamins than in canning, freezing, or drying. (Urrows,

65) Radiation has also been used in food systems to destroy insects

and parasites, to delay spoilage due to senescence in fruits and

vegetables, to delay ripening.ih'green bananas, and to inhifit

sprouting in potatoes.

Radition from cobalt 60 or cesium 137 is usually applied in one

of'two dos'ages, radurization or radappertization. Radurization uses

low dosages of radiation, (between 200,000 and 500,000 rads) which do

not kill the bacteria, but rather reduce the bacteria level so that

food will not spoil for an extended period. Furthermore, it does not

. alter the,taite, odor, or cooking qualities of the food. Oranges and

potatoes irradiated with these dosages were free from spoilage for two

. months when stored at 45 F. (Bernarde, 8)

Radappertization, on the other hand, uses higher:levels, usually 2

to 4,5 millirads. The Armed Forces, whO are interested in preserving

0

0
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food indefinitely. without refrigeration; are investigating

radappartization as a method for preserving combat rations, Their

main interests are beef, ham, pork, and chicken that has already

been cooked or smoked. ( Pizer, 66) The Atomic Energy Commission,

with more diverse interests, such as fruits, vegetables, finned fish,

shellfish, and wheat, is also investigating the process which they

feel will benefit the civilian consumer.' The goal of both the Armed

Forces and the AEC is to bring the techniques of irradiation to the

point of technological and economical feasibility where private

industry can apply them commercially. (Urrows, 65)

Although radiation-processed foods aren't for sale in the United

States at the present time, research and testing involving thousands

Of human volunteers, will no doubt hasten the acceptance of irradiated

products by the Food and Drug administration. (Urrows, 65) The

volunteers, which included professional tasters, scientists,

technicians, representatives of government-and industry, soldiers,

sailors, and airmen, all agreed that properly processed irradiated

foods were acceptable.ttPthem. (Pizer, 66)

Under the Food, Drug, and Cosmetic Act of 1958, ionizing rad4tion

was defined as a food additive. Accordingly, it must be shown to be

safe for its intended use before it can be certified. (Bernarde, 8)

Extensive testing has been undertaken to learn the effect's of radiation

on food wholesomeness. This testing program consists of five parts.

The first part is a two-year animal feeding study to determine if

long-term consumption could result in a chronic toxicity. Secondly,
C,

comparative studies between heat and radiation-processed foods are
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ing conducted to determine the effect radiation has on nutrients.

A carcinogenicity experiment is being performed to see if consumption

of radiation-processed food will produce tumors in animals. Fourthly,

blood and tissue enzyme research is being conducted to see -if the

experimental animal's metabolism is- red. Finally, histopathological

studies are being made on post-mortem tisames. of experimental animals

that have been fed irradiated food for a long period of time. (Urrows,

65) If a radiation-processed food passes all these tests, then the

FDA will be petitioned to certify'it: If the product is a meat

product,'both the FDA and the Meat Inspection Division of USDA must
*

approve it. (Urrows, 65)

In 1966, the FDA cautiously certified irradiated canned bacon,

white potatoes, wheat, and wheat flour as sae for human consumption.

However, in 1968, they rescinded certification for bacon to await

results of new feeding tests. White potatoes are still irradiated to

inhibit sprouting. Wheat and wheat products are irradiated to eliminate

insects and their eggs. At the present time these are the only

instances in which the FDA permits food irradiation. But the USSR,

-which is usually very conservative in its approval of fodd additives,.

allows unrestricted use of irradiated fresh fruit and vegetables,

dried fruit, grain, and potatoes. The Atomic Energy Authority of the

United Kingdom reported in March, 1970, that the Authority had

developed techniques for bombarding fish and that it had imported

frozen meat pet.foods with controlled doses of cobalt rays. Such

irradiated foods had been fed to animals for six years with no ill

effects (Bernarde, 8) Israel allows the sale of irradiated potatoes



226

and onions; the Dutch allow irradiatedaushrooms. In 1970, over 5O

nations had scientific"and technical staffs hard at work developing

radiation preservation'methods for foods. (Pizer, 66)

The organoleptic problems--alterations in color, taste,, and odor--

which plagued early radiation processing attempts have been solved,

for the most part; by recent research. (Urrpws, 65) Meats, especially,
--

suffered alteration in odor, flavor, - texture and color. Research,

found that these are eliminated or substantially' reduced by,

irradiating at very low temperatures, by applying absorbents as Odor

scavengers; by using spices and condiments skillfully, and by
,

adopting appropriate cooking practices.. For example, if meat is,

irradiated at -32 to -78 F, off-flavors are markedly reducedr Further,

chicken that has been precooksd=and then irradiated at -78 F has little

if any detectable irradiated flavor. Otf-flavors and odors of

irradiated beef have also been-virtually elimihated.

Research is still continuing into ways to combine irradiation with

other methods, like heat,'to produce an acceptable product. One such

study with shrimicreported that "preservation $rocesses based on

combination of Yeat treatment and low-dose irradiation result in shelf-
.

stable products for inland consumption which can be transported over

long.dibtances without refrigeration... The heat-radiation combination

process with its likeliness to_aseptic canning used for liquids and .

semisolids adds a new dimension to. the preserZion of fresh foods."

, (Savagnon et al., 67) Another group of authors recommends the

combination of dehydration and irradiation for shrimp and other foods.

However, optimum conditions need, to be established for each individual

ti
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process.. (Gore et al., 68)

Researchers' also find that irradie.tion increases the'rete of
ti

freeze drying, although not q,ufficien&ly to warrant its use in

commercial freeze dryihg unless very thick samples are used. (Hatcher

and Sunderland, 69)

In.conclusion, to be commercially successful, a radiation

preservation method ultimately must produce products which are not

only wholesote and acceptable but ones which can Compete with other
fl

foods.

A writer-'for the AEC suggests that by 1980 a number or irradiated

foods willappear on the supermarket shelf. Although he doesn 't feel
. ,

that irradiation will dominate the food industry, he does think thatit

will become the'preferred way io'preserve a number of fbods because tit
-

will .offer advantages that other methods Co not have. Fish, because'

s

-. !
it is highly perishable, could benefit from low-dose radiation. ..

s
.

.
i ' :4''

.
.

`Radiation-pasteurization of shuCked soft- shelled clams, haddock,

flounder, crabs, and shrimp is feasible and would be advantageous'to

'-both industry and consumer, since it would lengthen refrigeration

storage time and broaden the markefor unfrozen fish. 'Ale housewife

would no fOnger have to prepare the fresh fLsh she bought( at the store

ethat day for the same day's dinner. Radiation- pasteurization also

piomises to keep.fluit, especially oranges, cherries, anc peaches,

edible longer. (Urrows, 65)
-

Although reaPpertization will probably not be applied immediately
. ,

to commerdial foods that spoil easily and are shipped in large

quantities, it does have potential for special military projects and

institutional dse.(Pizer,.66)

e

P



t*-

J

4

228

-
Protein Supplements

4
4

A recent report of the USDA has indicated that contrary to

preVious speculation, food shortages by 1980 are not expected since

new materials and techniques are constantly being developed to

increase Sour food supply. Improvement in production,'processing

and marketing have supplied the U.S. food needs to 'date, but We have

increasingly turned to substitute products. The search for

substitutes is expanding a6 knowledge of new breeds of plants and

animals and-different processing techniques increases. Raw materials

now alto come from nonagricultural sources, such as coal or petroleum,

as werl as from plants and animals. These substitutes ar7 being

developed due to pressure for, lower cost,greater utility, and_

,00nVenience.(Gallimore, 70)
IS

Total sales of fabricated food products were almost $13*billion,
A

in 1972 and are expected to exceed $23 billion (or 7.8 percent of all

food sales) by 1980. In this eight -year period, meat shortages and

rising prices wifl,a'ccelerate interest' in vegetable protein products
.

as substitutes for meat

thd words- of Trauverman

(See Ts,able 4.
.

0

The purpose of'thiy:section is to give an up=tb-date description

of the technology...concerned'with producing new sources of protein. '

. Sale of these substitutes are expeOted in
. A

(72) "to explode to $1 1/2 billion.by 1980.4"

Because .this subject is so vat, references to reviews will be given

for those who wish to read further. The protein sources-that will be

dealt with include soybeans., other plants, single cefl protein, fish
.

protein concentrate, and whey proteins.
0
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Vege'taaProteins

Until the early seventies, the meat market was not threatened by

substitutes because of strong consumer loyalty and taste preferences.

How, however, the technology of fabricating foods from vegetable

proteins has improved so much that substitutes for meat command
, .

attention, Also, the adverse jublicity concerning the use of animal
,

fat in the diet has ca sed, more people to consider plant sources.
.. .

Finally the lower cost of vegetable proteins makes them attractive for

programs designed to upgrade the diets of low-income peoplb in the U.S.

and abroad. Vegetable proteins are prepaited for two general purposes:

(1) a partial or complete substitutes for meat in a processed item

or (2) as meat a logs that resemble meats in texture, color, and

flavor.

Protein ingl2edients are sometimes added to processed 'food products

primarily to/improve their physical properties, rather than their

nutritional/properties, Soy, for example,,is added to baked good's to

retain water, to whipped dairy products to stabilize thp product,and
fl

to non,-fat dry milk for specific functional characteristics. Various

vegetable protein ingredient's are used in processed meats, to bind

particles together and to retain natural juices. When'a processor has

a chgice of proteins with functionally similar characteristic's, cost .

is usually the determining factor.. Two prospective changes in the

1970's are (1) a larger proportion of protein will be produced for,
,

.

human consumption from plant sources, such as oilseeds,-legumef, and

grains; and (2) more'proteins will be consumedas ingredients in ',

,fabricated foods. (Gallimore, 70)

r

lr



I (j.
'a .

230

Soy. A.bushel basket of soy beans contains li.pounds of soy 'oil

and 47 pounds of 44 percent protein meal. The defatted spy protein'is
0

supplied in lour jnajor types, flour and grits, concentrate's, isolates,,

. 1
.

and textured items. All come from clean, dehulled soybeans, but they
,

differ in protein content, physical and chemical. properties, food

application, and price. (See Table 5.) Flour and grits are the

simplest forms and the lowest in protein. They are used for baked

goods and canned meson, for example, Concentrates are from 60 to 79
.

percent''crude protein and isolates are from 90 to 97 perceng crude

protein. These two are higher priced than flour and grits:due to the

addl.tional processing costs and lower yields on the finidhea products.

Textured products are made from all three and are the.most expensive.
-

In'1970, 17 firms were producing soy proteins,for human consumption.

Meat analogs haire beeri'marketed for some time, prj.maril for those

who cannot or,prefer not to eat meat. Recently, morefirms are

'expanding ansi promoting these analogs, some of which are.priced

competitively with meat in a cost per ;Portion served after cooking,

making them important in institutional,food service.

The textured protein products are, formed by two main processes --
.

extrusion and spinning. The thermoplastic eXVusion/Process Uses a'
/-,

50 percent protein content soy flour as the starting material. The

flour is 'cooked -ancr' then extruded thrdugh a die which codtrols itsSe

- .

sizeand shape., Dry, the textured material costs 27 to 45C p'e'pound,
& ,

but after hydration this bec;omes 9 to 15c per pound meat replacement.

In the spinning process, isolated soy protein is dis4olved in ah

akaline medium and passed through a spinneret to. form fibers which

4

0

ti
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N)
.' are then coagulated in an acidic bath. The coagulated fibers are then

stretched by.a series of rollers revolving at increasing speeds. The

bundles of fibers are held together with edible binders and treated

with other ingredienti such as colors, flavors, seasonings, and

supplementary nutrients to produce slices, Cubes, bits or granules

which may simulate beef, bacon, ham, chicken or other meats. The

price of these products per pound ranges from 50 to '80c on approximately-

a '60-percent toistute basis. ' (Horan and Burket, 73).

As of 1971,,products made by,the spinning process are finding

greater acceptance as meat replaceinents; whereas the thermoplastic

extruded products are mostly.used in combination with meat. (Horan

,and Burket', 73)

.Other plant proteins. Soy, although the most popular plant

protein, ig not the 'only one on the market. Cottonseed protein has

ft

recently become commercially available as a 65- percent protein flour,

and isolates of this protein should be on sale in the near future.

Peanut flour, with about 57-percent protein, could be another source

of High quality protein concentrate, and successful oat and corn;

protein concentrates have been made-by U.S.D.A. researchers.
.

1

Concentrates from sunflower seeds, coconb and ropeseed have also

. e

been successfully 'produced by scientists in o er parts of the world.,

One example of a low-cost, high-protein, grain-based food

product toibe used for mass consumption in both developed and developing

countries is Golden Elbow. Macaroni. Made of, corn, wheat, and soy

flours, it has been approved as a 50-percent replacement for meat or

meat alternates in a Class A Lunch,. A typical serving of one ounce-of
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ground beef and one cup of cooked golden elbows costs 8 while 2 ounces

of-ground beef and one cup of regular macaroni costs 14n and.is not as

nutritious. This illustrates what can be gained by using cereal grains

as a base for acceptable, high-protein food products with reasonable

low cost.

The Future of Textured Plant Prztoins

In 1972, a U,S.D,A. publication noted that labeling regulations,

standards of,identity, and tastes are factors that might limit meat

analog expansion in the next five to ten years. (Gallimore, 70)

Despite these obstacles, as protein supply dwindles relative to

population, the use of textured protein products is expected to

increase in order to augment, supplement, and extend our existing

protein sources. A Cornell Study forecasted that meat extenders and

analogs fromiormulated protein sources may reach 10 percert of all

domestic meat conSumt.tiod by 1985, certainly.by mop. This growth

would increase protein ingredients used in the meat industry from 145

million pounds per year to 2..45 billion pounds per year by.1985--

annual growth rate of 19,3 percent. The food industry believ

vegetable proteins--and textured vegetable proteins.in part cular--

will enjoy ealthy portion of this market. (Lockmiller, 75)

Although work is continuing to improve the flavor and texture of

vegetable proteins, they already have certain advantages because they

are noncellular. For exempla, they. can be frozen and thawed many

times with little change in texture, flavor, or appearance,. and they

may be cooked without breaking\doWn readily. Also they have a storage

liflpf about twice 'theii natural meat counterpart because they are

F
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manufactured sterilely and contain no enzymes which would cause

deterioration. (Robinson,.76)

Institutions, including hos'pitals, schools, and organizations that

must produce nutritious meals under budget restraints, will probably

provide the first major market for extender -type soy proteins.

Controlled therapeutic diets could use these foods, which also provide

a means of nutritionally standardizing experimental diets for research.

Usually, extender foods must.be fortified with vitamins found in the

natural products that they simulate. Other nutrients can be added so

that the final product can be even superior to the natural product.

Meat analogs Which contain less fat than most animal products, are also

good for those on fat restricted diets. (Robinson, 76)

The greatest hinderance to the acceptance of textured plant protein

is lack of education. Any product suspected of being a substitute

product must offer a definite economic advantage in order to overcome

the sulJstitute stigma, Thus, the marketing of consumer products made

from vegetable protein got a new impetus in 1973 as consumers became

economy-minded regarding protein. Since the meat shortage and the,rise

in food prices, more add more consumers have turned to protein extenders

and substitutes to provide low cost nutritious meals for their families.

Although previously only bacon flavored chips had achieved commercial

success, ten food companies have introduced new proteii substitutes.

(Anonymous, 77) These products include protein granules with and

without fibers; special red meat extenders with fibers; special

extenders for crabcakes, fishCakes, and other seafoods; poultry

extenders;"and meat analogs (ham, chicken, turkey, beef, and corned

7.9

7.



234'

Table 4. Current and Estimated Fabricated Food Markets (1972-1980)

Dairy substitutes

Beverages

Snack foods

Prepared desserts

Salad dressings

spoonable

pourable

Vegetable protein products

Dietetic foods

Prepared cereals

Cobkies*and crackers

Cake and roll mixes

Pop tart products

t drinks

Pet foods

7S/oUrce: Food Technology, 193

1972 1976 1980
(millions of $)

847.4 994.2 2527.4

157.3 211.8 273.9

2001.8 2467.3 3066.1

60.0 82.0 111.0

313.6 370.9 429.2

122.6 172.0 238.1

82.0 316.5 1531.9

39.5 47.7 96.0

670.0 753.0 848.0

1558.0 1686.0 1825.0

230.5 240.6 250.4

68 86 109.0

5450.0' 7412.0 10100.0

1304.0 1648.0 2081.0

12904.4 .15588.0 23497.0

Ye.

F 2 73
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beef) made entirely of plant proteins to be used with or without real

meat in casseroles, dehydrated products, canned spreads, canned soups,

and other convenience foods. (Robinson, 76)

Several uses of soy beans other than as extenders or analogs,

have been suggested. These include Tempet, a fermented soy food from

the orient; sufu, a soy bean cheese; and wheat-soy blend (WSB), a

U.S.D.A, designed flour. (Bird, 10) Still another researcher advocates

soybeans as a deep-fried snack food. (Collins and Sanders, 78)

It is hoped that a great number of students, who now eat these

products in their meat patties, chili, hot dogs and casseroles, as

part of the school lunch program, will become the dedicate users of

plant protein products five years from now. In any case, by 1980,
,

textured plant protein extender will probably displace a significant

quantity of meat in meat-type foods in the institutional market,

though retail markets are expected to be slower to develop.

Single Cell Protein 7
Single cell protein is a generic term for either crudd orkrefined

sources of protein derived from unicellular<isimple multicellular

organisms, such as bacteria, yeast, algae, and fungi. Presently, ,Chese -

sources are being developed for animal feed but ultimately they will be

used as human food,

However, there are three basic problem areas that must be

considered in assessing the potential of algae, bacteria, and yeast for

food or feed. First, there are-the problems associated with the
. .

organism itself--genetic stabil4ty, growth rate, and yields on
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substrates of economic inteFest. Second, there are the problems

associated with production cost and availability of subtrates, heat

out, cooling costs, maintenance'of sterility, measures to avoid

contamination of the finished product by pathogenic organisms,

harvesting and associated costs, and costs of drying. Finally there

are the problems associated with.the product--presence of endotoxin

and pathogenic organisms, protein content, fat content, amino acid

profile, protein digestibility, biological values, acceptability prom

flavor, aroma, color and texture standpoints, market development,

and marketing costs.

Algae falls short in several of

characterized by poor digestibility,

some species, undesirable aromas and

enteric pathogens, and difficult and

the above areas. It Is

marginal biological value in

flavors, poor resistance against

costly harvesting. Considering

all these drawbacks, .It seems unlikely that algae will become a

significant commercial source of-protein for food or feed in the

foreseeable future. (Lipinsky and Litchfield, 79) .

Yeast, on the other hand, has had feed'and food uses for many

years. _(Lipinsky and Litchfield, 79) It is an excellent source of

high quality 55-60 percent (dry basis) protein and B vitamins.

Technology has developed a way to produce yeast from petroleum. The

n-paraffin,fraction in particillaf is already well-developed.

(Trauverman, 72) However, problems still exist with regard to substrate

cost and availability, processing costs associated with maintaining

sterility, cooking, harvesting, and marketing the product at prices

competitive with existing plant and animal proteins: (Lipinsky and
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Litchfield, 79)

Bacteria only recently have been considered as protein sources.

Their rapid growth rate and high protein content with favorable amino

acid profiles are definite advantages. However, the possible presence

of endotoxin in the cells, genetic transformation through mating,

processing cysts associated with maintaining sterility, cooling,

harvesting, and the establishing of wholesomeness and safety'to the

satisfaction of regulatory agencies are all drawbacks. (Lipinsky and

Litchfield, 79)

It is likely that microbial protein will find a place in food and

feed markets of the future as a supplement to existing products or as

a source of protein for fabricated foods. Its low cost, wide

availability, and high nutritional value, will promote acceptance,

but there will be many technical difficulties,,including product safety

and the conservative position of.consumers toward new food products.

(Lipinsky and Litchf,ielc, 79) Because it is not enough to produce just

,a good source of protein (the product must also be "acceptable" to the

consumer), the future of these forms of single cell protein depend upon

the ingenuity of the food technologist.

A recent review of the uses of fungi summarizes its possible

contribution to the protein market.

While much research yet remains to be done, methods are now
available by which almost, unlimited quantities of protein can Be

,produced by culturing funal mycelia submerged in liquid media
with a cheap'or waste carbohydrate (carbon source) and an
inorganiCshitrogen salt (nitrogen source). We may find that in
the not too distant future, it may be necessary to run separate
lines frdm kitchen garbage disposal units to fungal,,yeast or
bacterial processing plants where microbial protein can-be dade
and at the same time, prevent sewage disposal plants from being
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overloaded. Processes like these will increase the absolutd
amount of protein and also provide means of, producing protein
from materials which are now allowed to go to waste. In terms
of cost per pound, it is improbable that at this stage fungal
protein could be produced in many areas at a cost which would
enable it to be competitive with soybean protein'.

Exactly when fungi and other microbes of potential will
be exploited fully as sources of protein cannot be'predicted.
At this time the fungi must be considered one of man's few
remaining relatively unexploited food resources. (Karnes, 45)

Fish Prptein Concentrate

Most -of the aquatic proteins are consumed in forms in which the

raw material retains its identity. New processes and products that will

permit and increase the use of aquatic protein primarily as a protein

supplement are being developed in widely different places and for-
k,

widely different purposes. In these processes, the raw material

usually loses its identity. This broadens the possibility of usefulness

and dissemination. Although researchers are attempting to find better

ways to preserve "fresh" fish as it is because of consumer dierence,

most scientists now feel that an economical and efficient use of

aquatic protein can only be achieved when raw material identity is

lost. (Parisen, 81) Fish Protein Concentrate (FPC) is one of these'

new products.

FPC is any product made from fish in which the protein is more

concentrated than in the original raw material. The end product may

assume a variety of forms. There is no one FPC, but-instead a family

of products. Presently, the term FPC is generally restricted to a

solvent-extracted product, high in nutritive value but not very

versatile. This particular one is covered by the FDA definition of

whole protein concentrate, as that which is derived from whole,
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wholesome lake and lakelike species of fish handled expeditiously and

under sanitary conditions in accordance with godd manufacturing

practices recognized as proper for fish that ate used in other forms

of human food. The additive consists essentially of a dried fish

protein processed from the whole fish without removal of head, fins,

tail, viscera, or intestinal contents.

For nearly a quarter of/a century, politics delayed the

introduction of"-ITCin any significant quantity in the United States.

Both product and process are still accepted here only with

reservation. Because the FDA designated .FPC as a direct food

additive, it is subject to controlecovering all food additives.

Furthermore, the FDA has specified that this product is for use only

;

in homes and it may not be sold in packages weighing more than 1 pound.A

This prevents FPC from being used in food products on a commercial.

scale. In Canada, it can be packaged in bulk and used in manufactured

foods. (Bernarde, 8)

Yet three companieg have powdered FPC products ready for the

market. They include Cardinal Proteins LTD in Nova Scotia, Alpine

Marine Protein Industry, Inc., in Massachusetts, and the AstiaCompany

of°Sweden. Alpine's Product, "Instant Protein," comes in halfouncL,

packets that are designed to be blended with a cup of flour. The

company claims its product can also be blended into mashed yams and

potatoes, corn fritters, potato pancakes, and spaghetti sauce.

(Bernarde, 8) An experimental demonstration plant was built with
,ro

federal funds in Aberdeern, Washingtop. Lt was designed to process

seven to eight tons of FPC per day. The product is being used for

"4(
,
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At the present time, too little is known to makel.sound predictions

as to the success of various forms of FPC. However, all the protein

additiyes (soy concentrate, cottoriseed concentrate, skim milk, FPC,

and dried fish) at their present state of development can be useful

protein supplements at similar order of cost, and therefore none that

fall within reasonable'range should be ruled out for further oxploratidn

or development. FPC at 28.8.to 53.8Ceper pound ofprotein could

compete in 'the expanding U:S. market Which requires protein ingredients

for beverages, breakfast foods; canned meats, processed meats, and even

bafcad goods. Its best hope lies in competiopion with soy isolates for
. 0 6 %

use in baby foods, baked gopds, and procesied meatq. Success in,higher

priced fields would depend upon FPC's possessing a neutral flavor and

4"

suitable functional properties. (Finch, 82)

Whdy as a Protein Source

The final protein tource that will be discussed is whey. For

_many years, cheese makers just dumped their whey in a stream.

Discarding the whey was not only a great loss of food (3/4 of milk's

nutritional value), but also a major source of water pollution. Now
. 6.

whey is recovered by reverse osmosis (also known as membrane

ultrafiltration)'before it becomes waste. Ultrafiltration avoids

many of the dTleterious effects of normal dehydration. It°can remove

up to .90 pexcent of the water while avoiding thermal and oxidative

degradation of the product. Vermont cheese Makers nout recover $1.4
/

million worth of whey. This recovered hey protein can be used in
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bread; processed cheese, sherbert, candy, and many other products.

When mixed with skimmed milk, it an lie used as a6 infant formula.

Although reverse osmosit can,concdntrate the solids, it cannot dry

the product.- However,this concentration greatly reduces the load

on spray dryers. (Porter and Michaels, 83)

It is believed' that whey Rrotein can be marketed as a highpfotein

food supplement for, about 25c per pound. Furthermore, it is estimated

that this reclaimed protein could enrich the protein diets of 20

million 'people. (Porter and Michaels, 83)

Applications,of Microwave Energy

Anysubstance containing free polar' molecules is a ?fected by

microwave energy. Water is polar and it is distributed fairly

. uniformly in foods: Therefore, it is possible,to heat foods with

4. microwave energy. When 'a. food'is subjected to microwave energy the

randoilY-oriented water molecules align themselves with the

electromagnetic field. Microwaves are a rapidly changing electro-
'

4

'magnetic field in whidh the'polar molecules rotate around theirSxis ,
.

..,

.$

,r 7,

millions of'.4mes par secnd and thereby create fficelffion which results

in heat.
:
(Tape, 84)

.. . ..
. , .

In 1964, practical continuous microwave ovens with high powered ,-
. it '. . .

generating tubes were made avail!eBle to the food industry, and with
".

industrial stale lobd.processing applications insight, interest in

microwave energy mounted. Thus far, perhaps the two most successful

'uses of'microwaves-have been finish-dfying potato chips and cooking

chickens. The most important factor in potato chip:sales is color,

With the light'colOred chip being prefer'red. The color is the result
e

4
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of non nzymatic browning between amino acids and reducing sugars.

Fryini in hot fat with hot air or infra-red drying accelerates

brown4g. Microwave drying allows the use'of a.high content

reducinf sugar potato. The chip processed with microwave energy

.and hot air also has a longer shelflife thap-the finish-fried chip.

.
.

'{Decareu 85) In 1965, there were 24 finish - dryers using microwaves

for potat ,chips., By 1975, the estimate is that 127 dryers will be

in use. (Ta e, 84) j,

.

.As for c icken, the largest single industrial installation cooks

20,000 pounds Of'it in eight hours using a combination of steam and

microwaves. The chickenis breaded aftet cooking, frozen, and

packaged for distribution. (Hall, 34.)

Other commercial uses of the microwave include two prOcesses for
o

producing donuts (Schiffman et al., 86); the preparation of pasta for

dry soup mixes (Maurer ei al., 87); and the continuous baking of

bread utilizing microwave' etlergy-to replace the conventional thermal

baking prpcess (Anopymous,', 88). The advantagesof.these methods over

conventional processes include, to name a few, reducedcosts, better

product quality, and savings in equipment,spaCe aid processing time.

Microwaves have also been used successfully to open oysters. This
a' OfJ

, again decreases man power requirements, as well as the need for

skilled labor. (Decareau, 85)

With microwave processing currently n.n.ithe spotlight," everyone

"is wondering whether'his product can be produced faster or cheaper.

The number of potential applic tions is, almostlimitless and one is

,tempted to try efery-process aid pass, eve

9

."

ggested product. throuih Vyt

)
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whatever equipment is at'hhnd. However, one cannot buy a piece of
TY.v.

microwave hardWare off the shelf,.start putting the product through

it, and expect tO achieve commercial success. Each product appears

to require its-own sp#cial application to:achieve optimum results.

It is necessary to couple food and microwave technology,. with a

reasonable quantity of cash, in order to achieve successful drying,

cooking, blanching and thawing of food with microwaves. (Thpe,,84)

Considerable microwave research has attempted to determine

whether this form of energy can reconstitute and heat food products.

As a result, second generation microwave ovens with sophisticated

controls are now available. Litton even has a commercial microwave

oven which features an automatic defrgster in addition to its

regular oven capacities. The applications of microwave ovens in all

types of food service operations present new and interesting challenges

to both the food pucessor and the microwave oven manufacturer.

Litton now offers the services of its "food team" ro food processing

companies in order to develop effective applications for microwave

wens. (Daly, 89).

The use of microwaves foz heating meals has greatly increased in

all types of institutions. Hospitals are particularly interested in

these new methods. The program: consists of.the cold assembly of

patiedt trays using prer-prepared foods followed by "on demand"

microwave heating of meals within patient areas. These method's have
O

been found to increase menu variations and reduce waste. Late meals

no longer present a problem to the over 200 hospitals using this plan.

(Anonymous, 90)
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Still pure microwave processes are the exception and not the

\

rule. In many instances, all microwave processes cannot produce a

satisfactory rroduct. The potential processes of baking, blanching

and sterilization would all involve an auxiliary heat source. But

more importantly, imagination andieffective teamwork between the

.food and microwave technologist are the. essential ingredients for

success--the more efficient production of better quality food..

(Tape, 84)

4
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NUTRITION'AS IT AFFECTS

AND WILL AFFECT FOOD SERVICE

An Introductory Review of the -Literature

The authors undertook a review of representative food service

industry magazines and journals to assess the current status of

nutrition as a science and practice in the industry. The review

covered the years 1968 and 1973. Articles'in the trade literature

dealing with nutrition were categorized into five major areas

depending orthe aspect of nutrition with which they dealt.

Current and Projected Trends which have Nutritional Implications
4

Current Anos. Consumers_have grown more "nutrition conscious"

according to Wallace (169, 171) and therefore, the food service

industry may experience a greater need for the professional services
4114

of dietitians, nutritionists, and home economists in the future.

Aschaffenburget al. (43) have discovered an increasing desire on the

part of consumers to know what is in their. food.

The authors noted several trends in what Americans are eating.

Snider (145), for example, discusses data Ach reveal that the per

capita consumption of sugar, fits, and white flour exceeds the

consumption of meat, potatoes and vegetables. Howe r, Woodman (181)

reports that college students have become more food 4and weight conscious

and have started to rebel against "the food establishment." Meanwhile,

52,
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food service departments-are trying t6 implement. new varieties. of

food to correspond to new food habits of the student.

AsChaffenburg et al. (43) have noted the emergence of a new

cultural pattern in eatin

I

smaller, 'Ore frequent, individual mini-

meals and fewer family unit meals. This increase in smaller, more

frequent meals is reflected by the increased use of vending machine

foods, more snacks, more sandwiches, increased buffet Servicesan

increased demand for"variety, and a growing demand for quickly

prepared frozen snack foods. (Anonymous, 21) As the number+of meals

consumed by family units decreases, the number of individuals

receiving meals through mass_feeding programs increases. (Aschaffenburg,

43) The school lunch program, for eample, is being dxpanded.6

include breakfast; congregate meal programs for the elderly are being

developed; and evening meals for children of working mothyis are being

offered in some areas.

Projected trends. Hearl '(88) and Thomas (157) predict that the
.

present economic climate will occasion morg,and more non-animal foods:

Greater use will probably be'made of fabricatea'substitutes,for meat

andmilk. In fact, Thomas (157) predicts that protein substitutes

may eventually wean peoply away from red meats altogether. Increased.

use of algae'and petroleum by-products for protein is forecast by

Hearl (88) along with greater reliance on unusual tropical fruits and

an increase in fish farming.:

New Food Products With Nutritional Attributes

.

The largest number of nutrition-related articles in the trade .

literature fell into this category.

r
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New sources of protein. Numerous articles dealt with the use

of soy protein either to extend'or substitute foritraditional sources

of protein, particularly meat
4
and poultry (170, 176, 168, 37, 20, 0,

,

124, 136, 25, and 34). Snider (141) reported that cottonseed flour,

which is_from 67 to 70 percent protein, has the potential to increase

protein in the food supply. Wallace (166) discussed protein produced

by fermentation of petroleum. Althoug- h this prbduct has been shown

to have between 85 and 90 percent digestibility, it cannot serve as a

solution in the world's protein pro blem because ,of its limited supply.

Those poItions of fish that have been wasted can now be stripped

from the bone by machine and used as an added source of high quality

protein. (Anonymous, 27) Peanuts ace now converted to flavored flakes

that are p alatable and nutritionally superior to soy protein, according

to'a report in Institutions.Magazine (27).

Vernon (164) -has reported on a non=dairy cheese produced.by

Ander son Clayton Foods. It has a protein efficiency ratio (ptR)

superior to that of.naturdl cheese or casein', and its vitamin and

calcium content is reported to approximate processed'American cheese.
6

Dietetic foods. Numerous reports dealt with foods that find wide

use ih weight redpction diets or among people.with hypertension and
;

atherosclerosis (5, 4, 2'3, 19, 24, 6; and 7). A number of these foods,

which are low in calories, sod5um, fat, and cholesterpl, have recently
.

become available.
.

Nutrient enriched onforiifiedfoods. Katz (99) reports that

many frozen food packers are_ considering bblstering the utritional

content of their frozen foods. with vitamins. Some experts believe- '

er

r
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that* . that food fortification is a tool.maliufacturep can use to meet Federal

Fdod and Drug regulations on the nutritionall.content of frozen .
s . .

%
.

.

convenience, dinhers. The danger of, overfortification,or a "vitamin
'

'.
.e

N.

av

.

race"qpiettleen food manufactureracould,be diminished; according to

1

addltives were regulated on the basis of their protein rather

than palorie.cotftent, '

V
i

Bread fortified with tea essential amino acid lysine Was discusse
.

0'

in an article*bylloodman.( 9).-- ccording to het, United States .

..., ------.- P .
* ' .

' ,* %.
-----1,

Departmenpf Agriculture experts agree that this fortification could ....
. .., .

c.

,-2------help improve't11eproqin quality fpr undernourished Americans.
4 I

Gait (78) reports. that the first nutritionallygrtifled.gelatin
.. - ..e. $.4.

ve .,,

(With' ieron,. and Vitamins. A 'and C added). his- the market: .r, ,
..

.. .
..

. ,
.

Potennilal sources of food with a.pighinutrient.content. Jenkns
- Ie f.t,.

(96) discussed, the high nutrient retention achieved in food preserved
.

4
, .

by freeze drying and'emphaskzed the potential of .theseproducts for

,improving the nutrient compntition of the diet. Wallace et al. (167)

pointed out the high vitamin A and C content of certain weeds and wild

grains andsuggested the cultivation of these crops.
0

The Nutrient Requirements of Human, The Nutrient, Co'mposAion,of Meals,
.

and the Role of the Food Service Industry in Meeting Human Nutrient

Needs

Nutrient requirements of humans. The food service trade

literature, gives little attention to the subject of human nutrient need..

A need for such information, however, was expressed in an Institutions

Magazine article (16) which concluded that theAmer4can public is

4
generally uninformed about nutrition. According to this ar.ticle, a

sr

p.
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large-number of Americans find it difiicult to distinguish between

sound dietary adviceand nutritional q uackery, partly because the
0

sound advice is often complicated and.dull while the qu'ackery is

flamboyant.

Food Product Development carried an excellent article by

£hance (109)'on the function of food in relation to the physical,

//

//-
/economic, psychological, intellectual, and social needs,of humans.

That arj icle included a brief history of the Recommended Dietary

Allowances along with the 1968tabulation of these allowances.

Institutions Magazine presented an informative question and ans4er

section between Nancy Snider (147) and Dr. Jean Mayer On the

nutritional requirements of humans and how food service companies

can help consumers become more aware of these needs.

Nutritive content of food. Only limited space in.the food

service literature is-devoted to articles dealing with the nutrient

composition of meals served by the industry. Folkers (68) presented

a brief sketch of the history of the discovery of nutrients, the

commercial synthesis of nutrients, and how this has made possible

various enrichment progriams: And Rosenfield '(132) reported a method

for evaluating-food as a protein source. Rosenfield included

tabulations showing the relative nutritive value and usable protein

of various foods a/on& with a tabulation of cost effectiveness in terms

4

of usable protein. II

a

Appledorf (42),analyzed several types of restaurant "dinners,"

including the Rizzo, hamburger and'ehicken restaurants. Although the

'meals typically failed to ptovide one-third of the Recqmmended Dietary

Allowances as specified for Type A school lunches, they were shown to

(.
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be good sources of protein and-calcium,and were considered good buys

for the money. Appledorf recommended that some new. yroduct be

introduced to supply the nutrient when "meals" in these type

restaurants are deficient, .or that the food be fortified with the

missing nutrient.

The role of the food service industry in meeting nutrient needs

of individuals, The question of how much responsibility the food

service industry bears for its patrons' nutrient consumption was

discussed in Institutions Magazine (38).' The traditional point of

view has been that thp consumer is "his own keeper" and that the
,

4,-food service'operatOr has not beenLappointed steward of his patrons'

health. But, according to Institutions, food service operators do

is care. Furthermore, both public sentiment and legislative action are

shifting new burdens of responsibility onto society's manufacturers

and sellers and away from its buyers.- The critical question becomes:,

"At what point it} the broadening acceptance of these concepts should

the food serviceoperator start to worry about what he is selling?"

In answer to questions posed by Institutions writer Nancy

Snider (147), Jean Mayer,-the Harvard nutritionist, suggested that

food service operators can help imprOve the-diet of their patrons

by (1) making more fresh fruits available; (2)- cooking vegetables

with.a view toward nutrient retention; (3) offering substitutes for

_breakfast egg menu's that are high'iniprotein but low. in cholestero

SodiuM, and calories; and (4) priding information on the menu about\_
.

the food ingredientsPand the'fats used to fry food.
. A.

The authors' review of the food service trade.literature reveals
,

r
4 r
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that some restaurants are beginning to modify their menus to meet

the needs of paerohs on weight reduction diets and on special diets

for heart disease. Institutions Magazine (38) offers several
, .

;
suggestions to food service operators who4want to offer low-calorie

items:

O

'

. Present a wide range of low calorie items, and use
p

greater imagination'and creativity'in their presentation.

2. Offer low-calorie 6nacks along with the usual high-,

calorie, pastries.

3., Learn more about the actua1 caloric content bf food;'

don't rely on 'preconceived ideas.

Yates(184) suggests that Smaller portions and more vegetables

stiould, be considered by. low-calorie menu planners. Similar suggest

were made. by Blair (47) and Wallace (173), who also pointed out that

cooking methods that do not increase the calpric,va.ub of food should .
e r

also beemPhasized to food service operator lining to 'offer low-
.

calorie menus.
0

Lindauer (112) reports that the food service operator whO
.

wants to capitalize on the sizable and potentially profitable
. %

'reducing diet market must use "a total approach,

1. He must be'familiar with basic nutritional

2. He must use food preparatiOn.teclOqueS in

Calofie auction.

3. :He mu- plan appetizing menus.

4. He mugt s e selling price o

requirements.

keeping with-

the items on the reducing''

diet menu by tlie-sime procedure estab ished
- -

menu.

r the regular
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The relationship

_,

of Idiet to heart disease 'receives som
7'

,

in food service trade literature. Woodman (182,, 183), White (179),

and Snider (142) have reported on current research related'to the

causes of heart disease. In passing they discussed the possible

role of eggs, meat, and saturated fats as causative agents.

According to a report in Fast. Foods (18), the Hilton Hotels

are now offering low-cholesterol, low -fat, and low-calorie meals,

and they are being received enthusiastically. These menus are based

on substantial reductions in Or complete elimination of meat, fats,.

egg yolks, butter, and.pan drippings in cooking and baking.

on

Mass Feed441g Programs, Their Impact on Nutritional St tus, and Nutrition

Education of the Public

The school lunch program. The school lunch program has received

considerable attention in the-foodxservice trade literature, probably

because it is one of the oldest and best established of the mass

0!! feeding programs in the United States. Cutlar*(60) reviewed the

0

history of this program, including the School Lunch Act of 1946, the

Special Milk Program, the Vocational Education Act of 1963, the

iconomic-Oppetunities Act of 1965, the Elementary and Seco ry

Education Act of 1965, and the Child Nutrition Ace of 1966 Cutler At

also ana".0

'.the

success 6f the program since its implementation

),as well as the roblems of inadequate school lunch facilities and
. .11,-

what is being done to correct them.

Ablems involved in the regulation and funding of,the school

2sh_program have been raised and discussed in Institutions Magazine,.t%

\k,

s 41/4.....%-"e

-1-



(26).. Institutions reported th

visory Council on Child Nu

1. School fee prog

of the National Ad

e m de available to all

children as soo 915ossible

2. Particip. d nutrition programs should

increase.

3. School cilities sho

fee ing-programs.i f

e made available for summer

. Action should e ;ta n to ensure that new food products

40
,-,

are prop monitored.

Several irinoVaribns Aave recently occurred which are likely to

affect the management of the school lunch program and-probably the

nutritional quality and acceptability of the meals as well. The
4

United States Department of Agriculture ruled that as otc;APril, 1970,

schools may hire food caterers to prepare and serve school lunches
I

and still get federal reimbursement. (Barrett, 46) Detroit's school

system was the first to buy lunches from a food catering service.

Nevertheless, catering firms have been initially ca ti us about

accepting school lunch contracts.

/According to Institutions Magazine(22) the USDA is revising

the TypeA menu file for school lunch more fully to utilize convenience

,foodsr(Moreover, new recipes using fortified food products are being

developed. leech (100) reported that school lunch directors are trying

to encourage children to consume more nutritionally balanced meals-by

'testing various new foods. Such favorites among children as pizz

an not,dogs are being used rogether with ethnic foo'ds._ To

/ 2:71.;
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compete with fast food restaurants, Tarshis (155) reported that some

school lunch directors have installed sandwich bars and smaller

seating units to make the cafeterias attractive to students. Kech

also pointed out, that parents often object to pre-prepared meals for

their children; rather they want food prepared "homestyle." Since

this is becoming more difficult withriaing labor costs, the answer

may lie in the use of central preparation kitchens that supply

satellite school kitchens where the lunches are served (kech 100).

Other mass feeding programs. According to Bukas (51) school

breakfast programs are on the increase throughout the nation. This

trend affords a good opportunity for food service operators and food

service manufacturers to develop a stronger breakfast business. Hanks

(86) has pointed out that food service plays an important role in

the day care facilities that are increasing in number and importance.

Wallace (172) discusses the expandi

citizens. These programs are being unde in an effort to solve

the nutritional problems of the elderly.

vice programs for senior

Computers facilitate mass feedin menu planning. .(Anonymous,
),--

15 and Speight, 152) They can store all current recipes, food prices,

nutrient data, and palatability factors-:rall of which must be

considered when menus are prepared. The computer assists in such specific

functigms-as planning menu cycles, sizing recipes exactly, and

purchasing food and supplies.
41./If

Nutrition education. Several articles in the food service-trade

literature suggest, that a need for nutrition education among both the

consuming public and the food service operators is being recognized.

C7V

",
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(iTnyrilous,_12, is a typical exampXe.) Wallace (174) too emphasizes ,

the need for more nutrition education. Sy criticizes dietitians

for "keeping professional secrets" and not diseeminating vital

nutr ion information. Stewart (153) observes that providing a '

nutritious meal is a logistical problem while consuming this meal

is a social and psychologipal prOlem. He notes the need for a

nutrition education program directed at both parents andchildren.

Food Product Development (8) quoted nutritionist Dr.

as saying that "proper motivation for correct eating

the U.S. and that the consumer and the food indus

responsible for poor nutrition.:'

Mass feeding programs appear to be the ideal situation for

implementation of nutrition education programs. Snider (147)

quoted Jean Mayer's remark 'that "school lunch programs should b

used to acquaint students wiki .the nutritional composition of meals."

er thinks posters, could be ;used that display nutrition percentages

in the familiar supermarket fAmats, He suggested that school lunches

use standardiszed red menu planning, and nutritional

4 content menu charts. He believes_ that children who become accustomed:

to nutritional information and learn to place a premium on better

Toods for five days a week over 12 years will expect to see nutritional

information on menus when they leave school.'

The Durham, North Carolina, schools are implementing a-nutrition .

-education p lot program. According to Hanks (85) the program olves
fr,f

both chil ren and parents in-claSsroom and kitchen training
,

tution Ea azine (40) reports that the USDA is conducting a pilot
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program to study the teaching of nutrition education by teams of-

classroom teachers and food service personnel. These programs are

being conducted in. Georgia; Alabama, Florida, Mississippi, and

Tennessee.

The fact that nutrition was one of the major aspects included

in the tenth annual "Food Systems of the Future" seminar conducted

by Cornell University's School of Hotel Administrationsuggests that

need for nowledge of nutrition is being recognized in the food

service ind try. Topics discussed included obesity, malnutrition,

and nutrition- labeling.

Government R lations Th t Relate to the Com osition of Food

The use o es in food. The food service trade

literature reveals that the public's reaction to the use of additives

in food concerns mark food service operators. Snider (144) reported

on a seminar that dealt with the safety of additives in food. Dr.

E. N. Foster, director of the Food Research Institute-at the

University of Wisconsin remarked,

'The biggest problem by far is the fantasy of absolute
safety. In spite of all the risks we take every day it
is difficult to get anyoneto settle for less than 100
percent safety in his food supply.

But none of the'techn ogists, chemists, and nutritionists who spoke s'

at the various meeti gs called for the repeal of the Delaney Amendment

-even though many of them had negative things to say about it. Snider

(144) felt that no one was ready to "tilt with city hall" over the

amendment.

2)29

ILy .7)
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AlfinSlater (3) and Albrecht (2) reviewed the uses of food

additives, the types of studies conducted to determine their safety,

the cost of those studies, and the time they require. The issue Of

artificial sweeteners versus sugar was discussed by Snider (140). She

expressed the opinion that the use of sugar in human diets may produce

more harmful long term effectt than use of artificial sweeteners.

Institutions Magazine (143 and 36) reported on the legislation to

withdraw diethydtilberol (DES) frOm animal-food and quoted E. Brinkerd,

Vicepresident and Director for Armor and Company, as asserting that

the_discontinuing of DES in cattle production "will increase the meat

bill by'$13 per person per year in the

Nutrition labeling of food. Numerous articles have appeared in

the food service trade liaterature dealing with the nutritional

_labeling regulations that resulted from the 1969 White House Conference

on Nutrition' recommendations. (Anonymous 13, 32, 33, and 36; Snider

146, 149; and Wallace 175) Though the legislation is mainly aimed

at the grocery food induitry, Snyder (148) listed four reasons; why

fooduservice operators should be cognizant of the new regulation's:.

1. The trend toward an awareness of food wholesomenes beg

in the 19 0 s and IT capped by the 19.69 White House
w

Conference on Nutrition, which raised questions abut the

Ada
value of food both at home and- away from home. :74F

,0//
2. The public's changing eating'habits ve resulted in -,more

people eating away from home: "Food service sales gained

eight percent in 1972 while grocery sales gained -Rply

three percent."

3
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3.- Food servicecontract,ors; have-Made trem

in,to the 'institutional market in res..._en-r--14as. For

example, school lunch programs arsrelying more on

commercial contracts, and the likelihood is that the

armed services will begin Co contract with commercial

food serviced for their feeding programs. Hospitals,

penal institutions, and employee feeding programs have

begun to turn to the food service industry. And nearly-
f

--

all of thes- ,n -r4 take an avid interest in the-

nut tonal value of food.

4. Increased discussion about quality of food offered in

fast food restaurants has resulted from ,the growing

awareness of nutrition,generally. Many fast food chains

are beginning, to try to promote the nutritional value of

their food. In doing so they subject themselves to the

same seller, according to Dr. Ogden Johnson, director of

FDA's Nutrition Division at the time the regulations were

being formulated.

Institutions Magazine (16) has expressed the opinion that food
.

service operators may soon find .it desirable to include nutritional
a

,

information orqmenus. Snider (147) quoted Dr. Jean Mayer as
,
saying,

P..
k , ,--

f

"Ingredient information on menus will give a customer conti
".",

p

'in tbe product, ,' This prdduct is O.K. because I know what is in'it."
.

On the'other hand., Cohen (58) doubts that the average ,c6ri/sumer can ..5vei

. . '4

-tise the,infdrination required on, food products because.he Iacks h
,:.

.,1 A . , , A0
,

the4ability and.the desire. ,

.

r
.I&''. Me ....'(^1'..
.PM

. , .
. ..."..

r (TGZ l'e ii,

-- _

1
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Conclusion

This review of representative food service journals reveals

an awareness in the food service industry of the importance of

nutrition. This awareness has.not yet, however, become strong

enough to influence the practices of most inod service operators

unless they serve meals under prescribed nutritional cOntraints.

_Nevertheless) the same_consumer pressures that have brought about

nutritional labeling regulations forsuprmarket food are likely

to affect the food service industry. Food service operators of

the future will probably bear a gteater responsibility for the

nutrient composition of the products they sell; thus these operators

will have to acqUire a greater understanding of nutrition principles.

In light of these conclusions, the authors undertook a

thorough review of these three aspects of nutrition as they affect

the food service industry:

1. The effects of cooking and processing on the nutrient

composition of food;

2. Recent developments,that may-inTluence the nutritional

quality of meals served in mass feeding programs; and

3. Nutrieiyt labeling regulations and the initial reactions

to them.

4

by
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Effect of Cooking-and Processing on Nutrient

Composition of Foci&

Effect of Cooking. and Processing Food on Nutrients in General

Preparation prior to cooking and processing. Same nutrient loss

occurs particularly in vegetables, during treatment prior to choking

and processing According to the USDA's Home and Gar'densBulletin No.

-90 (162) -on conserving food nutrients, trimming vegetables or removing

the coarser outeeleaves often rAules inploss of vitamins A and C and

calcium. Bruising vegetable tissue can also eauee-losses of vitamins

A and C, consequently sharp blades are,recommended for trimming, cut-

ting, or shredding fresh vegetables. The length of. time ralivegdtables'

are stored, as well as their storage temperature and humidity affect

nutrient retention, and 'particularly the rete on of vitamin C. Coo

usually refrigerator, temperature§ and h dity high enough to preve it

withering retain fresh vegetable nutr ents best.
4 / .

;

Cooking methods. The various cooking methods affect nutrient

retention in food differently. This section dears, with th'e effects of

0,..*41P'.,- ___-- -----/ : -- ---
,-----

moist heat cooking methods, dry heat methods,- trying, and microwave
,,,' .

4 ^

--Cookery.

low tempera,tu
_----- 1-

5' of cook-in: at_thdiemperhtures used;in meth , the
...-

r

)''--
,,( --

des trim n ofinutrients boy, hea s not eat. - However, Fox
1,..4,. . --: 1
-.,

aft eron (73'Y o ut that water -so e.,nutrient8, pri-

J e
/

iling, /steaming and relative r ,

/ -
. . -4--------

cookihgargrihe typical moist gthod --

y Iii,tamins and minerale A may. /leach into ,

0
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*

.5.

the cooking water ane
Ibe

lost. This toss increases 'i-Ordprtion to
.

the amount of surfgCe'area orthe food exposed to water. For this..0.

reason, crushing, chopping, slicing and shredding before moist heat '

Icookinl. increases nutrient'loss. fox and Cameron (73) also report
_ a.

that the vitamin &and protein,loas in'boiled vegetables is increased
.

approx4p,

I

tely 14' percent when ,thevegetaNwes are cut Into small
, '

f.,

.. ,

pieces as opposed to the loss tflatoccurs when they are cut into

large pieces: Moreover, the,loss ofmineral salts

increased by approximately 11- percent.

.

.During moist heaecooking; the action of heat i the presence 64

and sugars is

air also causes/some nutrient ',As'. Because vitamin C is one o

6

mpst,easila y destroyed nutrients, its retention can be take as an .. 4

index ofTretity,-e-thesf.---fhe eookilig process. Fox a Cameron (73)

report that'less vitamin C is lqgt during prest e cooking than
r

during eithet--boiling or steaming.
,

.

' Protein is denatured durinsi-6pe of heat treatment:, But tide'tide' '
.

------- ' ....

141

:.'

0denaturation' thatpccUtgdUring moiRt'heat cnoki4 generally does-
--.

Alot alter the biologic value of protein.' 'leg (110) sbdtee that heat
,. .

.
.

treatment actually improves the . di.ge stibill.ty and availability O f
. , .

..

certain nutrients Of foods of plant origin. He fut.hertepdrts that
, . , -

A . t

mildheat, like the heat used voist beat Booking, 4rierally-hA not

t

..-/

/detrimental effect on the bioi,bgic maaue of meat, fish, or -poultry../. ,--
4

2. Dry Heat .Methods--Rpasting,---Baking,*Grilling, Broiling -:Zry---!--X
44..

.

heat methods of cooking ,employ higher temperature consequently,'
.

. '1 ....!--i. moregeat'sensitive nutrients ere sttoyed. Dry heat Methods of,

,

- .

, ,,
....

clookery efect-aillasses of nutrients excapLthe .mineral salts.. , ,, --- s
. . .

.. -----
,

.

.
r.l.',,,.......

s t... '

;:c4/

T
.
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,

e".

.i:. rding to Lang (110) excessive heat treatment alters the'amino
az

-5jat $
:

,id composition of protein in such a way that some of the amino
_.

1
:

.

0 .

:acid's become bounebylinages that are resistant to,enzyme
,

.

hydrolysis. Consequently, ehey lose biollogical value; Although this

ty0- pe of loss is not believed to be excessive in general cooking

methods, the destrction ofamino kids due to the Maillard reaction

ifi of consequence in the dry heat cooking, of some foods. ("The,'
5f

I,.

M,aillard reaction" refers to the reaction of certain protein-bound
4 , #1 . '''; . ,-. . , .. _..- ___.

% .

amino aci 4th educing sugars. The reaction produces enzyme ,:
-

resistant bbnds and sacrifices the biologic activity of the amino

acids. It occurs in mixtures of proteins and carbohydrates, as they

occur in natural foods and is responsible for the browning,observed

in heated and stored food.)

114reduCtion In nutritive valUeof protein due-to the,MailIard
,

reaction hag been studied mainly in terms of lysine loss during

* poking. Fbx and. Cameron-(73) report that bread looes from 10 to

di
,°.

0

. 4

,

'15 Percent dfits lysine duringibaking and a further 5, to 10 percent
, . , .. .

. ..-

duridg toasting. Some meat lysine is lost durill roasting.
.

..
\4

, . . 4

. The poly- unsaturated fatty acids arO .

-susceptible to heat and -1.
1 .

.

oxidation, and the' content of these -fatty acids can be YEducedin. . ': . 4
i ...7 -;

,
% . .

foods coqkdd. at Oe'temperatures typiq.11y used in-dry heat cookery.
e!!

vitamin C is unstAie-at dry heat cooking temperatures, Ad
...t., ..

.

tht iamine, Vitamin B
6

, and folacitv'are among. the more readily
.

. .

.

destroyed of the B vitamins at these.tapiperatures. Rib011avin is hot .

- .
,

apprediably destroyed
4. -

is quite stable. The:

by ordinary dry hsat'elodkdry, and niacin, too,

percenta'ge of r,tention of the unstable vitamins
.

,

/ th the ph of the cooking /medium the temperature,,and the

4
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d

length,of cooking,time.

3. -Frying in Shallow or Deep- Fat. According' to Fox and:

Cameron (73), nutrient losses due to frying have not been extensively

investfgated..,But in genefal they appear to be similar to the losses

that occur during roasting. Frying occasions greater vitamin loss in

vegetables thgn roasting,. and meataooses some B vitamins as a result

of frying.

4..MiCroWave Cookery. The'appearance and flavor of cooked

Microwave'food often differs from conventionally cooked food. But

nutrientlosses do not appear to differ significantly. (Fox and

Comeron,q3) vitamin C and thiamin retention during microwave

Cookery. have been investigated more extensively because both
. .

liutrients,are very sensitive to heat. .According to Fox and Cameron, 1

'vitamin C loss in vegetables appears to depend more on the volume of

water used and the cooking time than on the method of cooking. Van
e

Zante and Johnson (163) have reported that thiamin (and riboflavin

retention differ when the food is cooked in buffered solutidns heated

conventionally or by Microwave methods. Furthermore, Goldblitket al.

(81) have attributed thiamin destruction by microwave energy solely

0
to temperature. Microwaves per.sp have no effect) on'the destruction

,
. a

of thiamin .

Processing methods. Like the various cooking ithods, the various

food processing procedures affect nutrient retention' This section

deals with food refining, scanning, freezing', dehydr tion, and irradiation.

, .

1. Refining.. Nutrient loss during the refining of cereal
. . ..

.

products is a we\11 established fact. Schroeder (130 has reported

r



-4*

275

that processed and refined grains lost from.,50:86,410e-YEeni of .

& i

their thiaMin , ribqflavin, niaiin, vitamin Be pantothenic acid,_
.

folacin, and vitamin E. He further 'pointed out that the refininz

0 4

process caused a substantial>:reduption of 13 minerals. The.grain

enrichment program in the United States resu1t1 in the addition of

thiamin , riboflaVin,'niacin, and iron to several types of refined

grains. But oaviouply all of the nutrients lost during refining are

not restored,. ,

2. Canning. The undesirable effects of heat processing,

according to Lund (117) include changes in protein and amino acids,

carbohydrate, lipids, vitamins and mineralt. As in cooking, proteins

and reducing sugars undergo the Maillard reaction in the canning

process.- The essential amino acids, lysine and threonine are the

,

most'heat labile. Lund furtfier states that while carbohydrate loss

generall.does,not worry nutritionists, some does occur via the

Maillard reaction. Significant losses of water soluable vitamins

and minerals, however, do occur in the^washing and blanching steps.

during the canning process. And the water soluble vitamins,

,particularly"vitamin'C and thiamin., are further degraded in the

retorting operation. Fat solubld vitamins are not lost due to

leaching in the washing water and.they at generally less heat labile

than water soluble vitamins. But some degradation,of fat soluable

vitamins does occur at high temperatures in the presence of oxygen.,

Goldblith (79) lists cthe four major points at which nutrients may

be lost'during the canning process:

a. Raw Lioduct handling between harvesting and canning. "Fresh
s
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or w

secon

cann

.4..se.

erated-raw fob-a display a higher. iiitamin retention Char
1 4

raw dk; this is.the basis for the axiom that one .

rove a productl)Y"processing."

b. 'The time - temperature mi.X employed in hot water blanching.

"Hot water, ,blanching2 eaches out water-soluble
.

vitamins. High
r-

temperature short time (HTST) water blanching enhances nutrient

retention, and steam blanching improved the retention of water

soluble nutrients over wate_r_b_lanching procedures." *lioirol (10)

reported that either blanching by immersion Ln steam or a treatment

with microwaves conteirmes nutrients better than hot water blanching.

But the former two methods are technically more difficult to control

because they require specialized apparatuses,.

. ,

c. The time-temperature relationship employed during heat

processing::- HTST sterilization processes result in significant

nutritive savings. Higher vitamin retention also occurs during

agitating processes than -with conventional Still retorting.

the

d. The time'and temperature of storage. Canned foods are not

absolutely shelf stable. Storage temperature can cause,pbst-

processing changes. Mudh of the nutritive advantages gainedby
. .

,

HTST processing can disappear if canned products are stored at

ambient or warm temperitureS, from 70 to 90 degrees F. The need for

cool storage is evident.

3. Freezing. C'ain.(54).has stated that "freezing per se does not

injurevieamins, It is the mishandling both before and .after freezing

which lowetS the vitamin ,pontentt as comparg d..to that of raw material."

This observation is generally true,:fOr other nutrients as as
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vitamins. The 'washing and blanching process that precedes freezing

effects twa Lel. soluble -nutrients -in the same-way ac the w#shing and

blanching that precedes canning.

The method of cooling the product following blanching can also

affect nutrient retention, particularly the retention of vitamin C.

Cool air methods of arresting the blanch destroy more vitamin c

than cooling with water. (Cain, 54) Cain further points out that

alterations in freezer temperatures which produce freezing end

thawing during storage are particularly destructive to vitamins.

Two types of freezing seem to be particularly successful in

preserving food palatability. These are "quick-freezing" ("those

processes in which the thermal center of a food pack passes through

the zone 0 degrees C to -4 degrees C in 30 minutes"), and cryogenic

freezing in which food is frozen nearly fhstantaneously in liqu4d

nitrogen. (Fox and Cameron, 73) "Neither of these freezing processes

affect the nutrientcontent of food. But some nutrient loss does

occur duriqg freezer storage even when temperatures remain below -18

degrees C. The.degree of nutrient loss during storage depends upon

the storage temperature and the storage time. .The loss of vitamins,

and in particular vitamin C, increases as storage temperatures either

increase or fluctuate and as storage time increases.

Fox and Cameron (73) have emphasized that thawing of frozen

products slowly increases nutrient loss. This effect is due partially

to drip loss of minerals and vitamins and partially to vitamin

degradation as the thawing process proceeds. For this reason, it is
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usually best to cook frozen products without thawing.

4. Dehydration. Two s-Reelfke-kinds orf--dvhyldraLion concern-um

here, thermal dehydration and freeze dehydration (or 'freeze drying").

a. Thermal dehydration. Labuza -(113) has reviewed the

effects of thermal dehydration and storage on nutrient retention.

In dehydration, the moisture content of food must be lowered to

below 50 percent on a wet weight basis before protection is

afforded against micro-organisms. Removal of water by dehydration

("causes the dissolved components to be concentrated unless they

crystallize out. The temperature is raised in order to supply the

necessary energy to transform the water to vapor and thus,

reactions between components can be accelerated during drying as

well as during the storing of the dehydrated food.

According to Labuza (107), two types. of reactions are

responsible for nutrient loss during, drying and storage of food.

The first is the "per se" effects of the process itself, and the

second is the interaction between compounds produced during

storage or drying and various nutrients that renders them

biologically unavailable. Loss of protein biological activity

has resulted from thermal dehydration of several fOods. Once

again; the Naillard reaction seems to be the culprit: ,lysine

and other amino acids react with reducing sugars. De Groot (62)

reports that dehydration in bt air generally results in

some slight protein damage, while dry spray drying

. or freeze drying causes less damage.

Cain (54) has reported t at the thermal dehydration process

itself causes only moderate osses of the B vitamins but that
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protection of vitamin C is particularly difficult to achieve and

losses may be extensive. Puff drying under vacuum retains most of

the vitamin C present, and the Flash-18 process developed by.Swift

and Company has resulted in significantly higher retention of thiamin

and riboflavin.

Most of the loss of fat - soluble vitamins in thermal dehydration

and storage can probably be attributed to the interaction oflperox-

ides of free radicals with the vitamin. Labuza (107) maintains that

lipid oxidation is the. source of the peroxides and radicals, and

anything to prevent lipid oxidation should increase the retention of

at least vitamin A and vitamin E. Labuza further states that stor-

ing foods under low - oxygen. conditions reduces the rate,of vitamin

destruction by a factor of ten.

/

Labuza further emphasizes the need to obtain more information

about nutrient degii-dction and par cularly about Sitamin and pro-
ct

tein biological value during dehydra ion. The data is needed as a

function of A
w

or moisture content, temperature, and oxygen concentra-

tion.

Labuza (107) has pointed out that moisture content of any type

of dehydrated product affects nutrient retenti n.during storage. The

higher the moisture content the greater the to =s of water soluble

vitamins and protein but the lower the destruction of fat soluble

vitamins.

b. Freeze-dehydration. Hollingsworth 98) reports that the
0

nutritive value of protein is unaffeCted by he low temperatures

used during freeze-drying, and there is little or no deterioration

\-,
during storage. However, palatability chan es do occur in some foods.
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Goldblith et al. (80 note that freeze-dehydration and subsequent

storage produce .i11-defined-changes-thought-tor- ire reldled to...food

protein., These changes include tissue toughening in seafood-and-

meat products.

Focusing on vitamin and nutrient retention in freeze-dried

foods, Hollingswotth (93) states that when the reconstituted

freeze dried products are cooked, the combined processing and

cooking losses will approximate the losses when fresh food is

cooked.

5. Irradiation. Preservation of food by ionizing radiation

is reported by Hollingsworth (93) to have approximately the same

effect on nutrient retention as ordinary cooking. Thiamine is

particularly sensitive and vitamin C and B
6

are also susceptible to

destruction.by irradiation. Cain (54) reports that the action of

ionizing radiation on vitam in C solutions depends'on the

concentration oY the vitamin and the radiation dose... Viamin
. . -

.

wr

tention increases as the concentration is increased. According to

Kraybill (104) vitamin B12 is even more sensitive to ionizing

irradiation than vitamin C.

Hollingsworth (93) points out that the effect of ionizing

irradiatynon falsollZie vitamins, par ularly Vit n D, requires

more research. Furthermore, little information exist about the losses

of nutrients on cokifng that follows irradiation.

Effect of Cooking and Processing on Flesh Foods

Flesh foods (meat, fish, and poultry) are collectively

considered the major contributors of high quality protein to the diet.

r70,-)
-
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This group also provides iron and several of the B vitamins, particularly

thiamin , riboflavin, ntaci-n-, and vitamin-B-6---Thiamin is probahly

the most unstable member of this group, and its retention is often

taken as an indicator of the respective nutrient retention

properties of the various flesh focd cooking and processing methods.

Conventional cooking of flesh foods. Burger and Walters (52)

have reviewed the effect of cooking and processing on nutrient

retention of flesh foods. They report thiamin loss in hese foods

of from 15 to 60 percent. Moderate cooking methods are said to

result in losses of about one-third of vitamin B
6
and B

12
and one-

tenth pf riboflavin, niacin, and pantothenic acid. Studies quoted by

-Burger and Walters (52) demonstrate vitamin A losses from meat of

40 percent after five minutes of frying at 200 degrees, 60 percent

after ten minutes, and 70 percent after 15 minutes of f ying.

Available beef and fish lysine also decreases as cooking temperatures

increase. But these lysi,ne Ipsses may not alter the total nutritive

value of food unless protein in the'diet is limited.

bther studies show that thiamin retention in cooked meat is

poorer than riboflavin or niacin retention. Noble (126) studied

thiamin and riboflavin retention in five cuts of braised beef.

Thiamin retention ranged from 23 to 40 percent. Mayfield and Hedrich

(119) reported similar results in roast beef. Bowers and Fryer (49)

found thiamin retention in conventionally cooked turkey to be 79.3

percent while ,riboflavin retention was 91.8 percent.

Studies done by Lin and Ritchey (113) indicate;that the quality

of turkey protein was not reduced due an electric oven.heated to

either 163 degrees C. or 2'28 degrees C. for two hours. However, the

10',
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nutritional quality of the turkey protein was damaged when it was

heated in an autoclave for 24 hours. -0f-course-severe treatment like

this is not likely to occur under practical conditions.

The method of cooking used also affects the nutrient retention

of flesh foods. For example; Burger and Walters (52) report thiamin

losses ranging between 15 and 40 percent when flesh is broiled

-tio 60,percent when it is fried, and 30 to 60 percent w4nit is

roasted. Cover and Smith (59) found that thiamin and niacin

retention remained higher in broiled beef steaks than braised beef

steaks, The meat of beef roast, cooked of course by dry heat,

contained less thiamin but mor niacin than the meat -of pot roasts

cooked by moist heat. Noble (12k) reported that pan- and oven-

broiled cuts of beef, pork, and lamb showed essentially the same

.percentages of thiamin and ribo Lavin retention. In another study,

Noble- (127) found;that braised meats retained a larger proportion of
1

thiamin than simmered meats, but' by contrast the simmered meats

retained riboflavin better.

Microwave cooking of flesh foods. Several research gfoups

(49, 124, and 106) have found that riboflavin and thiamine retention

in meat cooked'in microwave ovens is generally similar to that cooked

by conventional methods. But studies reported by Wing and Alexander

(178) reveal that cooking chicken breasts by microwave results in

significantly greater,vitamin B
6
retention than roasting by

conventional heat. Not only did the conventional heat roasting

result in a larger drip volume, but the vitamin B6in.this larger

volume was more concentrated_as-well.

r7
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Heat processing (canning and thermal dehydration) of flesh'foods.

Burger and Walters (52) have reported that heat processin-g-Of flesh

foods including canning is responsible for some reduction in protein

value as a result of the destruction or reduced availability of the

constituent amino acids. Generally speaking, three types of reactions

are responsible for these changes:

1. The Maillard reaction,

2. .Cross-linkage reactiong-that result in bonds resistant to

enzymatic.hydrolysis in the gut, and

3. D4Ohge to sulfur amino acids by oxidation or desulPhydration.

Prolonged heating at high temperatures can cause extensive damage to

the.protein quality of flesh foods,, but again, these conditions are,

seldom encountered in normal commercial processing.

The heat processing involved in flesh food,capning res lts in

the loss of s veral vitamins. Studies reported by Burger and Walters

-(52 show-VIalthe thiamin loss in canned beef, veal, pork, lamb,

poultry, and .fish ranged from 55 to 84 percent. Riboflavin and

niacin losses, however, were-- generally low. These authors also

discovered that commercial, heat processing (canning) resulted in

30 to'40 percent destruction of pantothenic acid. Schroeder (138)

found that the mean loss of vitamin B6 in ten canned seafoods was

48.9t,percent, while the mean loss in four meats was 42.6 percent.

'Everson et al. NI reported on thiamin and vitamin.B
6

retentioe'vf aseptically canned, strained beef that had been processed

by HTST sterilization. (Everson et al., 67 and 66)
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They found no difference in the yitamin B6 retention bf the

-----eseptically canned beef and th-e-Conventionally canned product;

however, thiamin retention of the-aseptically canned beef was -92.B

percent versus 80.1 percent for that of conventionally canned beef.

Loss of both thiamin and B
6
occurred during storage of the canned

beef, and this phenomenon appeared to be }unrelated to the type of

canning process used.

Thermal dehydration causes a great deal of thiamine destruction

in flesh foods. Calloway (55) reported that from 50 to 70 percent

of the thiamin in pork is destroyed by thermal dehydration although

. neither riboflavin nor niacin is damaged to any appreciable extent:

A 30-percent loss of pantothenic acid occurred In heat-dried beef.

Freeze Dehydration of Flesh Foods

Burger, and Walter (52) report conflicting results on the effect

freeze drying has on the protein quality of flesh foods. One study

or amino acid degregation in the Maillard reaction. deterioration

could .have occurred during storage rather than as a direct result of

the_freeze drying process. Rowe et al. (133) found no loss of

thiamin , riboflavin or niacin in freeze dried chicken, but Karmas .

et al. (98) reported a 33-percent:loss of thiamin in freeze dried

pork. Conversely, Thomas et al.'(160) found that most of the thiamin

in pork products remaine4 during freeze drying. The Thomas group

7,----- showed o significant effect of this process on the protein quality

--21....of tieef, fish or chicken; another indicated that freeze drying causes
,

)

----a deterioration of protein quality in meat as a result of the protein

Thi

,.
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studied five representative flesh foods chicken, beef, pprk, shrimp,

and bacon--and compared their nutritional quality after preservation

by freeze dehydration, irradiation, and conventional thermal processing.

In general, their results indicated that among the methods and products

studied, nutrient content was least- affected by freeze drying.

Kramer (103) has emphasized that cool storage temperatures are

essential to preserve the nutritive quality of dehydrated flesh foods.

At storage temperatures of between 30'and 40 degrees F., dehydrated

pork retained 90 percent of its thiamin for twelve months, but at

76.degrees, the loss of this vitamin was over 25% after only one month

of storage.

Freezing of flesh foods. According to ,apson (118) there is no

evidence of nutrient loss in flesh foods due to the freezing proces,

but losses do occur during freezer storage and thawing. Pork stored

at either -18° C. or -26°.C. retained 60 perIcent of its thiamine-, 69

percent of its riboflavin, and 100 percent of its'niacin. (Burger

and Walters, 52) Burger and Walters report that additional fat

oxidation poses another problem during freizer storage. Oxidation can

have a marked destructive effect on vitamins A and E. Measures

`currently being used to impede oxidation include low temperature

storage ( fOr example), the rigorous exclusion of oxygen from

thl padkaged product, and the use of such antioxidants as BHT

((- (butylated hydroxytoluene).

Irradation of flesh foods. Reports on the effect ionizing irradiation

has on the protein quality of flesh foods conflict. Melta and Johnson

(120) found the digestibility and biological value of beef,to be
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unaffected by irradiation, and according to Reber and Bert (130) the

protein quality of irradiated-shrimp equaled that of untreated shrimp.

But Tsien and Johnson (161) reportedihat irradiation seriously

reduced the levels of aspartic acid, serine, and glycine in beef.

These findings may not, however, indicate any reduction of protein

quality since aspartic acid, serine, and glycine are not essential

amino acids.

Irradiation of turkey severely reduced the thiamin content

according to Thomas and Calloway (159), but the reduction of, riboflavin

wag not as extensive,'and niacin was quite stable. Day et al. (61) ,

reported that the irradiation of ground beef resulted in destruction

of riboflavin and pyridoxine, but they found little effect on

inositof, niacin, or tryptophan.

Curing of fleshfoods. Studies reported by Burger and Walters (52)

reveal that curing flesh foods produces only small nutrient losses.

Consistent losses of thiamin have been found (up to 26 percent), but

the destruction of riboflavin and niacin were generally low. Protein

quality of cured meat has been reported to equal that of raw beef, but

some instances of reduction in available lysine have been noted.

The Effects of Cooking and Processing on the Nutrient Value of Milk

.tand Milk Products

The cooking effects on the nutritive quality of milk resemble

the effects of those processing methods that involve heat treatment.

The extent of nutrient destruction depends upon -the, temperature and

the length of cooking time. Therefore we do not intend to examine

the effect of cooking on milk separately; rather we will review the

r .

O



vari s, of heat tydatments of fluid.

'Milk and milk products-are -re ed-upun for calcium, prate-in, *.

_riboflavin, and some vitamin A. Many such poducts ate fortified

with vitamin D. Rolls and Porter (131) recently presented an

excellent review of the effects of procsI i ing and storage on the

nutritive value of milk and milk products.
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Processing of liquid milk. According to*Rolls and Porter (131) they

major methods of proceising liquid milk include the following:,
,

1. Methods for short-term storage,(processed products wil

remain unaffected several days if kept,cool). //
//

a. Pasteurization Bfy the "holder-process" in

which milk i4 heated to between 61 and 65

degrees',C. fOr 30 minutes.

b.' ,Pasteurization ,by the High,-Temperaturehort Time

(HTST) process,.in which milk isheated to.between

71 and 73.C. degrees for 15 ,Secoridsi

2. Methods for longer-term storage

a. In-bottle sterilization, which involves heating

bottled, hoMOgenized milk to between 110*and 115

degrees, C. fOr from 20 to 40 minutes.

b. Ultfa-high Temperature (UHT) sterilization, which,

'involves heating milk to between 130 and 150

degrees C. for one second, and then either fi

it aseptically into suitable sterilized^co ainers

or filling, it into nonstefilized bottles and

4

0
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resterilizing by heating tiifrom 110 to 120 dekr es C.

for from 15-to-210r-fithutes.

.
-- Rolls anal Porter (131 ) report that the fat, the,fAt soli ble

. ,

vitamins, the carbohydrates and the minerals of milk remain essentially
-"

neffectedby heat treatMent. Pasteurization and the.UHT aseptic

filling process have little effect on the net -protein, utilization (NPU)

of mill protein, but/in-bottle .terilization and in4ottle resteriliza-

f
4 , Lion of UHT milk causes true digestib lity, and a fall in /

. the milk's bio ogic v- ue d

'methionine.

According to Rolls and Por 131), the effect of heat pro egsi

lability pf lysine

oT liquid milk varies wit tie tamin in question and the ha. hness-
. /-

of the trea ment. Four of B-- complex vitamins, riboflav niacin,
A

.panto enic acid, and bin aAa unaffected,hy all the heat processer.

/
.The o ly v fed by conventional pasteurization is vitam

whi, 'is redu rom 20 to 25 percentr In-bottle steriliz
,

ulted in a 5 percent loss of thiamin , a 50 percept loss

/
tamin B

6
and folacin, and a 90,percent loss of vitamin B

and

vitamin C. The UHT resterilization process caused 20-per nt losseg
. g ,

. .

of thiamin , B
6
andsB

12' a 30-percent loss of folacin, and a 60-percent

1 ., . .
loss of ;itaminC. The ulu aseptic filling proCess. caused-therleast

destruction of water soluble vitamins with only a, 10-percent loss of
,

,

, .

thiamin , 13
6'

B12, and folacin, and a 25- percent loss of vitamin C. ;
.

Storage conditions also affect.the nutrient retention of milk.

. - A .1
,. .

.

-Regardless of 'any, prior treatment, gnificant lossds of, riboflavin,
- A), C.`'

, o. ft

A ,
\
vitamin C, and vitamin "cotcur'if milk rs.exposed to direct sunlight,,

..4.
.

3410
4,,
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diffuled daylight, or fluorescent liFfit. Also the level of residual

.4,oxygen in milk will have a marked effect on its retenticn of folacin

andvitarin C. Rolls an4 Porter (131) point out that ''free a

nutritionist's viewPoint, the elirinaticn of oxygen before stcrage

0
desirable, although this may result in a)product with a more

1''persistent 'cooked' flavor." -

Concentrated milks. Milks from which water has been removed or that

have been heatsterilized consist mainly of evaporated and sweetened II

condensed milks. According ..to Rolls and Porter (131), the nutrient

losses in evaporated milk are in general the same as" those in in-

1. bottle sterilization. Storage of this product for several years ,

results "In prdiressive losses of, vitamin C, vitamin *B6, vitamin
B12,. .

. .

and possibly riboflavin and folacin as well. Losses of the amino 'Jr'

fe,

acid lysine become apparent afteva year's storage, which in-many

cases result. in a reduction of milk's biologic value to below that

found after the initial treatment. Addition of sucrose to sweetened,

condetitsed milk produces considerable bacteriological safety,

.6 0,

consequently less d vheaAkeatment isnecessary and nutrient

losses are in the same order asthose that occur during pasteurization.

Dried milk. Dry milk is dried by,two methods: spray-drying or

roller-drying. Neither method has a marked effect on the vitamin

content or protein value Of milk according to Hodson (91) and Rolls

and Porte,: (131). However; the roller-drying method is the harsher

method, so, far as protein quality is concerned and if notdone

\" efficiently it can reduce the ologic value of 41k proteirtbecauae
I,

. .

of the decreased availability of the amd.no acid ysille 'rid tethionine

L.
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it causes.

If storage conditions are satisfactory,,dried milk,powders can be

kept for several Years with nitre protein or vitamin losS. Rolls and

Porter (131) point out that cool storage temperatures and low relative

humidity are important factors in keeping the moisture content of the

powder be ow 5 percent and thus preventing the !laniard reaction from

occurring. (Thes.M'Aillard reaction reduces the availability of amino

acids.)

Irradiated milk. Sterilizing milk with ionizing irradiation, report
F I

Meltaand Johnson (120), reduce its biologic 'value below that of

heat sterilized, milk. Kraybill (104) reports that vitamins .A, E,and

r

.

C in milk are highly.sensitive to ionizing irradiation, and that

1
,

riboflavin is moderately sensitive.

Cheese. R011s and Porter ( 31) state that the proximate composition

of different whole -milk cheeses are similar even though the preparation

techniques vary greatly. the proteins of these cheese are slightly

infdrior to those of whole i;111c, because the whey proteins, with their

,higher content of sulfur amino acids, are lost. Partition of the curd

and whey also causes the loss of significant amounts Of niacin,

vitamin B6, vitamin B12, folacin, vitamin C, and lactose. During

"ripening," theremaining vitamin C is lost, but several of the B

vitamins may be synthesized.

Filled and imitation milks. Brink et al.- (50) compiled an extensive

review comPa-ring the nutritional value of milk with "filled" and

imitation milkS. They define filled milk as praauct made by

combining fats or oils other than milk fat with milk solids, with the
_

4



resulting product in the semblance of milk." The type of milk solids.

included in this definition are "any milk, cream, or skimmed milk,

whether or not condensed, evaporated, concentrated, powdered, dried or

desiccated." The FoorDrug Administration (70) is seeking to find

more suitable common names for .such products and to establish standards
ti

and labeling for these foods. Imitation milk "purports to be, or

resembles, milk but contains no milk products as defined above." The

Food and Drug Administration (69) regulations now dispense with the

term "imitation," and common or usual names are used for such products.

TwO types of filled milks have been identified by Brink et al.

(50):

One is a combination of fluid skim milk, with or without
skim milk solids, and a vegetable fat made in the semblance
of milk. A second type basically contains water, nonfat dry
milk, vegetable fat, and an additional source of protein such
as soy protain or sodium caseinate.

The fat used in filled milk is usually hydrogenated coconut oil which

is high in saturated fatty acids and low in unsaturated fatty acids.

These products contain the nutrients of skim milk to the extent that

skim milk is used, and some are fortified with vitamins A and D. Brink

et al. further reported that the protein and amino acid content of the

filled milksStudied compared favorably with fluid whole milk. However

these investigators point out that imitation milk products can in no

--sense be considered replacements for milk in terms of protein,

minerals, and vitamins. In fact, the products analyzed in the Brink

study contained only one percent protein.

r Rnp,
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Cooking and Processing Fruits and Vegetables-

Fruits and vegetables are relied upon for their contributions of

vitamins A and C and some minerals including iron and calcium., For

this reason the retention of vitamins A and C during the cooking and

processing of vegetables has received considerable attention.

Effect of cooking Fox and Cameron (73) reported on the comparative

retention of vitamin C in brussels sprouts, cauliflower, peas, and

spinach subjected to;three different cooking methods. Retention

ranged from 70 to 811percent during boiling; from 68 to 91 percent

during stlaming, and from 80 to 97 percent during pressure cooking.

The effect of the length of cooking time on vitamin C retention in

these vegetables was also reported. In brussels sprouts and carrots,

12 percent-more of the vitamin was lost when the cooking time increased

from 20 to 30 minutes, whereas the loss in cabbage was increased by

j00's 4,61 per when the cooking time was increased from 30 to 90 minutes.

Ihe loss in potatoes increased by 43 percent when the cooking time

increased from 30 to 90 minutes.

Vitamin A activity in fruits and vegetables has generally been
.?%t

Consited stable under most cooking conditions. Recent work by

Sweeney and Marsh (154), however, has revealed that some vitamin A

activity is"lost during cooking. Some...of the.carocene precursors of

Vitamin A sin. the raw foods is converted to less biologically active forms

of carotene. This conversion reduced the Vitamin A activity in the

green vegetables by betWeen 15 and 20 percent, while the reduction in

yellow vegetables attributable to cooking ranged as high as between

30 and 35 percent in some cases.

1r)
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Loss of minerals during cooking of fruits vegetables can be

attributed to leachingi Krehl and Winters (105) dete fined the loss

of calcium, iron, and phosphorus in twelve different egetables cooked

in varying amounts of water. Their data revealed that greatest

retention of the, minerals occurred when the vegetables were cooked

with no added water, and the least retention was found when cooking

water covered the vegetables. Teply and Derse.(156) studied the

effect Of cooking 20 different froieh- vegetables in one-quarter cup of

water. They found little leaching'of nutrients into the liquor,

except in the case of turnip greens. Little degradation of thiamin

niacin, and riboflavin occurred. Retention of beta-carotene, folic

acid,'pantothenic acid and vitamin B
6
was generally good, but in a

few cases there was a 50-percent loss. The lowest retention of

vitamin C appeared in cut green beans, sliced collard greens, cut

corn, and chopped spinach, all of which registered a loss of between

52 and 73 percent. There was, however,'over -90-percent retention of

vitamin C in a number of products.

Conflicting evidence has been reported on the effect of microwave

cookery on nutrient retention capacities in vegetables. Kylen et,al.

(106) found no significant difference in vitamin C retention when

green beans, broccoli, cauliflower, and soybeans were prepared by

microwave cookery and by conventional cookery. Thomas et al. (158)

found the retention of several waer. Soluble nutrients in vegetables to

be better in pressure cooking then in either boiling or microwave

.cooking.

. Gordon and Noble (82) reported that cauliflower and cabbage
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cookediby microwaves retained more vitamin C than the same vegetables

cooked in pressure saucepans, or boiling water. The magnitude of

the difference in vitamin C retention in all of these studies was

small, however. Thus Cameron and Fox (73) conclude that the general

loss'of vitamin C in vegetables depends.more on the volume of water

used and the cooking time than on the method of cooking.

Effect of cannin Nutrient loss in canned foods may occur during

washing and preparation, blanching, sterilization, and storage.

According to Cain (54), vitamin C is. more abundant in the apple peel

than in the cortex used in apple slices. The "waste" core of

pineapple, moreover, contains more vitamin C than the flesh; and

niacin seems to be richer in the epidermal layer of carrot root than,

in the part that remains after peeling. Cain (54) further reports

studies which reveal that a slightly greath;loss of vitamin C, niacin,

and thiamin in peas, green beans, and lima beans occur as blanching

temperatures and.blanching times increase. Steam blanching occasions

more thiamin retention in these vegetables than water blanching.

Peas and beans blanched by the microwave methodg*retaineciimore

vitamin C than peas and beans blanched in water, but about the same

amount as peas and beans blanched in steam. Eheaxt (65) found that

broccoli blanched in microwave, retained more vitamin C than broccoli

blanched in water,

Data reported by Goldblith (79) revealed that high temperature
ir

short time (HTST) sweet pea blanching. enhanced /the vitamin C and

thiamin retention over that obtained by reg arivater blanching.



The mean total loss of vitamin C in commercially canned

asparagus, lima beans, and spinach ranged from 5 to 33 percent;

niacin retention ranged between 6 and 17 percent; thiamin between

8 and 42 percent; and riboflavin from 10 to 24 percent. (Cain, /4

Shroeder (138) studied itamin B
6

and pantothenic acid losses in

22 canned vegetables and 24 canned fruqsand fruit juices. Compared

to the raw product,. B6 losses in the vegetables ranged from 57 to

77 percent, while pantothenic acid losses ranged from 46 to 78 percent.

The mean loss of vitamin B
6

in the fruits and fruit juices was 37.6

percent; pantothenic acid figure was 50.5 percent.

Sweeney and Marsh (154) found that the reduction in vitamin A

activity of green and yellow vegetables attributable to canning-

resembled the usual loss during cooking.

Nu'rlent retention in fruit and vegetable products canned by

i

the aseptic process has received some attention. Data reported by

Cain (5 ) revealed that strained lima beans lost 15 percent of their

thiamin in the aseptic process versus 42percent in the conventional

process. Essentially 100 percent retention was obtained in tomato

c
_juide concentrate. However, storage of these products at 86° F. for

nine months caused a 28- percent, loss of thiamin in the beans

regardless cof their processing method and at least a negligible,loss

in the tomato juice. Lun and Sioud (116) studied the stability of

aseptically canned pear puree. High temperature storage caused

discoloration, faster corrosion of the tin coating of the container,

A.

.s. and formation of hydrogen gas in the head space, but the investigators
.

,

report no nutrient values. Thiamin retention in conventional and

it*
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aseptically processed plum tapioca and split peas with ham (baby food)

was reported by Bongalon et al. (48) Retention was higher in the

aseptically processed products. Losses that occurred during storage

were traced to storage temperatures and time spans. Chen et al. (56)

found that the aseptic canning process allowed a higher level of free

amino acids in canned strained peas. Everson et al. (66) found a higher

retention of thiamin in aseptically canned strained lima beans than in

conventionally canned ones, whereas the vitamin B
6

retention of strained

beans canned by these two methods was about the same.

Vitamin retention in canned, stored vegetables also depends

on the storage temperature. According to Kramer (103),canned peas,

green beans, and lima beans lose just a small percent of their vitamin

C content when stored at temperatures below 40 degrees F., but they

lose about 15 percent when stored at 80 degrees F., for up. -to one

year and .abOut 25 percent when stored at this temperature for longer

than one year. Significant losses of thiamin also Ogcur in canned

vegetables when storage temperatures are ten degreeslbwer. AccOrd-
s

ing to Cain (54), low-acid canned vegetables retain less thiamin than

canned fruits retain. Up toa,50-percent lOss can be expected in

canned vegetables after 24 months of stage at 80 degrees_ F. Thiamin

v.loss, in tomato juice stored one year at 85 degree ,E. was 15 percent,

bat the loss increased to 69 percent when the juice was stored at 110

degrees F. for a year. Orangeio grapefruit, and tomato juice stored

at a temperature range of between/ and 80 degrees F. for 24 months

loseonly 25 percent of its thiamin.

AL
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Vitamin C retention in citrus juices is a very important topic

since these juices are popularly accepted as prominent sources of the

vitamin. Cain (54) reported that canned citrus juice processed

under present practices retain between 92 and'97 percent of their

ascorbic acid and that low values in the products purchased on the

open market probably stem from impro er storage practices. According

to Kramer (103), fruit juice,s stored at 40 degrees F. or less lose /

very tale vitamin C even after 12 months. If they are held at /

higher temperatures, however, the loss is great. For example, over

half. the vitamin C may be lost in four months if fruit juices are

stored at 98 degrees F.

Effect of%freezing on the nurriPnt retention of fruits and vegetables.

The actual freezing process has very little effect on the nutrient

content.pf fruits and vegetables. Rather; losses 'Occur during the

blanching process and during storage, and the losses depend upon the

length of storage time and,,Zhe blanching/temperatures.

Blanching losses are essentially the same as those that occur in

the blanching that precedes canning. Kramer (103) has -reviewed the

effects of freezer storavon-fruits and vegetables and has found

that asparagus, green and lima beans, and peas stored at -5 degrees F.

'ginal vitamin C content formaintain at least 90 percent of

12 months. Hdweyer, lower storage temperatures are desirable for

--braccolivcauliflower, spinach, and peaches because these foods will

lose from 20 to 50 percfent of t it vitamin C when stored for 12 months

at temperatures as high as only 5 degree F. Vitamin C in orange juice,.

however, is quite stable for two years at O'degrees F., and less than
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10 percent-is lost at. temperatures as high as 40 degrees F.

Other reports confirm the stability of vitamin C in frozen

orange juice. Rakieten et al. (129) reported that vitamin C values

of fresh-frozen orange juice.(recoftstituted concentrate) showed a -

higher average value than freshly squeezed orange juice. No,

.significant losses of ascorbic acid took place either in fresh-

frozen or in freshly squeezed orange juice when stored at ordinary

refrigerator temperatures for as long as 24 hours. Lopez et al. (115)

r--------found litt e loss in the vitamin C content of reconstituted frozen

orange juice after eight_days of refrigerator storage. Orange juice

also retains its.faiCin content rather well. (Butterfield, 53).

Schroeder (138), studying vitamin B6 and pantothenic acid in

frozen vegetables, frtil.,:ts and fruit juices found that vitamin B6 aOsses1/

in 22 vegetables ranged from 37 to 56 percent while the pantothenic

acid losses ranged from 37 to 52 percent. ;'The average B6 loss in 24

fruits and-fruit juices was 15.4 percent while the pantothenic4cid
4,4

loss was 7.2 percent.

Effect of dehydration ojVfruits and vegetables. Calloway (55) has

-
reviewed the effects of'thermal dehydration on vegetables. Retention,

of beta-carotene (the vitamin A precursor) is reported to range -from

70 to 100 percent of that found in the raw product. Only marginal

loases of riboflavin, niacin and pantothenic acid have been found as a

result ofiheat dehydration. The use of sulfite in dehydrated foods is,

however, quite detrimental to thiamin retention. thisulftted

dehydrated vegetables will usually retain be'Oeer---8O and 90 percent of

/
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their thiamin , but only about 25 percent is retained in the sulfited

product. Conversely, sulfiting encourages vitamin C retention.

Thomas and Calloway (160) report that sulfited, dehydrated cabbage

retained large amounts of vitamin C. But Calloway (55) emphasized

that losses of vitamin C in the presence or absence of sulfite is

extremely variable in thermally dehydrated vegetables, ranging from

complete destruction to good retention with 50 percent being an

accepted a)/erage value.

Freeze-dehydration of fruits and vegetables. According to Hollingsworth

(92) mote research into the nutrient retention properties of freeze-

dried/foods must_ be done. Loss of vitamin C in freeze-dried

veg7tables can be as low as 10 or 20 percent, including the vitamin C

lost during blanching before the diY -process. Steam scalded,

freeze-dried peas retained from 80 to 92Tercent of.their vitamin C.

Cooked, freeze dried carrots approximated to cooked raw carrots in

beta-car6tene (pro-vitamin A) content. Sweeney and Marsh (154)

reported similar results in freeze dried carrots.

Weits et al. (177) compared nutrient losses in canned, frozen,

thermally dehydrated, and freeze-dried spinaqh, peas, and green beans.

They found vitamin C retention lowest ir) canned and thermally dehydrated

vegetables and highest in the freeze-dried and frozen ones. Thiamin

retention was better in the'thermally dehydrated and freeze-dried

products and poorest in the canned. Little riboflavin, potassium,

iron, or cal um was lost during the Various processing procedures.

Regardl ss of the method of dehydratign, storage conditions

can profoundly affect the nutrient retention of dried fruits and

'114
.-

/
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vegetables. Hollingsworth (92) has reported that vitamin C loss occurs

when dehydrated fruit is stored in air. Fruit bars made of dried

apple, ledon, and sugar stored at 18 degrees and 37 degrees C. lost

vitamin C more rapidly than when stored in nitrogen. At 18 degrees

C., the average loss was 74 percent in air compared with 57 percent in

nitrogen. At -5 degrees C., however, losses in both air and nitrogen

were small.

Calloway (55) reported that dehydrated orange juice stored at

room temperatur4 loses practically no vitamin C provided the moisture

content is "very low."

Kramer (103) notes these effects of storage conditions on

nutrient retention in dehydrated vegetables: Tomato flakes lost

practically no vitamin C when stored at'40 degrees F. at moisture

levels of from 1 to S percent. However; when storage temperatures
/

were 70 degrees F. and moisture 1 percent, vitamin C loss was 10

percent; it increased to 30 percent at 5 percent moisture levels.

A storage temperature of 100 degrees F. produced a 30 percent vitamin

C loss within a 32 -week storage period even though the moisture level

was only 1 percent, whereas'a 5spercent moisture level at the 100

degrees F. resulted in an 80 percent vitamin C loss. To retain the

vitamin C content of dehydrated, onions, cabbage, white potatoes, and

rutabagas for one year, Kramer found storage temperatures of between

30 and 46 degree§ F. to be necessary. Kramer concluded that "the only

way of maintaining both sensory and nutritional quality of dried foods,
,

fv extended time periods, is to store them at the appropriately low

temperatures and low 'relative humidities, particularly if the dried

4

'
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products are not packed in air-tight contaners."

Effect of Irradiation of Fruits and Vegetables. Studies reported by

Cain (54) indicate that ionizing'irradiation of fruit caused no

significant losi in vitamin C if the level of irradiatiOn was such

that the fruit was otherwise acceptable. Irradiated green papayas

and mangoes exhibited no reduction in their vitamin C content. A

dose,rate effect on vitamin C content was reported when strawberries

were exposed to gamma radiation. Thomas et al. (160) reported that

irradiation of cabbage oxidized all of\the ascorbic acct to'the

dehydro fdrm. Most of this was further oxidized when the,cabbage was

cooked,jfesulting in a very low retention of vitamin.C.

Effect of Cooking and Processing on Eggs

Fox and Cameron (73) have pointed out that cooking of eggs xesults

in little logs of nutritional value except that, on the average, 20

percent of the thiamin and 10 percent of riboflavin are destroyed.

Burger and Walters (52) have reported that neither the freezing nor the

freeze-drying process have any significant effect on the nutritive,

quality of eggs. Thermal dehydration of eggs can, however, result in

a loss of protein value if harsh heat treatment is used.

Dehydrated eggs may lose nutrients during storage. According to

'Burger and Walters (52), egg dehydration involves a desugaring process

that removes glUcose from the eggs and subsequently improves the

stability of, the dried product during storage. Nevertheless, Kramer

(103) has reported that dehydrated eggs should be held in freezer

storage if satisfactory levels of nutrients, particularly vitamin A,.
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areter be maintaNid for longer than one month. vitatin Aretentio n
4.1

G -

/of 90 Percent was obtained in dehydrated, eggs held for 12 montbs.at a'

temperatUre of,-10 degrees F. If the storage. temperature was raised

to 0, vitamin'A loss during one year exceeds 25 percent. It re hes .

,

50 percent when the storage temperature reaches 10 degrees F. The

0 thiamin in dehydrated eggs was fo 4 Ro.i
otAuite es mabile as the

G s

vitamin'A; 90 percent retention could.be obtained diming

storage at '0 degrees F. -Riboflavin, niacin, pantothenlc acid

vitamin A are relatively stable ,in dehydrated eggs stored, tip -,

to nine months at 0 degrees F, but storage 'foT rongef-peribd

year o

. .

..

in the rapidly increasing loss of some of t hese vitamins.,/!

---.. es
4

,
4,-

Effect of Cooking and Procdssing on Cereal and 'IMluilil PrOduts,,
4-

.,.//
, substantial nutritive loss that may result frap,reflpiqg

. -

of cereal has been reviewed earlier in thigdiscussion. Tdit.Lang

lts

(110) has reviewed the effect of cooking, on nutritive value of cefeal
Z'

c- 0and cereal products. Heating wheat at 100 degrees C. was-reported
/

, I ,
/

/

actually to iMprove its nutritional value, b t overhe ting.causes a
.

,

decrease. Home cooking methods ,cause no deteriorat n of the ittitritive

,

value.
.

of corn, butwater soluble nutrients can bp lobt'grom-xice due

C'

to leaching into excess amounts of cooking water, which may subsequently er-

-

be discarded.

Lang also reported that so e loss of protein value normally occurs

in bread baking: This logs aPparently occurs in-the Oiust,where the/
...

Maillard reaction destrays some of the available lysink. :Thgge lysine
: ..m.4.,.., 1/ T.

.

losses ranged from 9.5 to, . percent and varied with the baking time,
-7. . 4 ^

i. , 1
4,

tile-baking temperature, and the loaf size. Amino acid losses due to
_...,..

-- 1

-1

/

.4,46. y4,.

4
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baking are much.greaterin brepds made with amino-acid-fortified flour

11104
than in breads made with unfortified flour. Certain commercial cereal

processes that involve severe heat treatment like toasting or "gun

xplosion," have been reported to cause a large loss of lysine and a

general deterioration of nutritive value (110).

According to Kramer (103) flours that are essentially comminuted

dry or dehydrated cereal products readily lose nutrients under adverse

storage conditioysl, Both vitamin loss and protein quality deterioration

may occur at high storage temperatures. Wheat flour that is mot sealed

in air-tight containers requires storage temperatures of 38 degrees F.

to retain 90 percent of its protein value for six months and still

lower temperatures if it is to be held longer. When wheat flour was

stored in sealed jars, a full 90 percent of its protein value remained

for 12 months at 38 degrees F.

Effect of Cooking on the Nutrient Content of Fats and Oils

Considerable interest in the effects of cookingion the

nutritional value and toxicological properties of fats has develo ed

recently. Thermal oxidaion of fat occurs ding cooking,-and this

can result in a decrease in the nutritional quality of the fat.

Furthermore, the degraded products that result from this oxidation

may help destroy other nutrients in food partially compcthed of fat

or in food cooked in fat. According to Lang (110), the amount of

. thermal fat oxidation that takes place and its ultimate effects depend

on such factors as fatty:acid composition,. time of heating, temperature

used, extent of aeration, surface-volume relationships, and presence

or, absence of pro-or antioxidants. Lang also found that two types of
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oxidative changes may occur in fat:

[Tjhose that_occur when fats or oils are exposed to oxygen.
at relativelylow temperatures, even at room temperature.
The principal changes consist in the production, of hydro,-

.

peroxides. [Hydroperoxides destroy vitamins, particularly
vitamin A lid E, amino acids and other compounds Susceptible
to oxidation.] 4_

The, second grg11'"v1 changes is found in ,fats or oils heated
to higher temp ratures exceeding approximately 150 degrees C.

At these temperature , the hydroperoxides become unstable and numprous

secondary compounds are rmed.

The polyunsaturated fatty acids are most susceptible to

oxidation. One of 4e major polyunsaturated fatty acids in fats is

linoleic acid which is an essential nutrient. Thus, oxidationhf the

polyun aturated fatty acids reduces the nutritive value of fat.

Kilgore and Bailey- (101) studied the degradation, of linoleic acid in

various fats used4er frying. After the fats had been used to fry

potatoes for intermittent periods totaling 7.5 hours, thelinoleic

acid content of safflower oil was reduced by 249 percent, that of corn

oil 5.5 percent, cotton seed oil 6.5 percent, and shortening 3.5

percent. In a later study, Kilgore and Windham (102) studied the

chvInges in the linoleic acid contentlkf, frozen, d p fried-potatoes'

by frying thedoiatoes in a repeatedly used commercial blend of

cottonseed andsoyhean oil. These potatoes were held in freezer

storage fhr six months, and then reheated (a) in oil in a deep fat fryer,

(b) in a conventional' oven, and (c) in a.microwave oven. The last

pound of fried potatoes contained less linoleic acid than the first

pound fried, regardless of method of heating. The authors felt that

[T]here seemAo- be little,justification for preferring
one method of heating-frozen deep-fried potatoes over

another, but some consideration should be given to
degradation of linoleic acid with repeated use.

r ?l6
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g (110) has expres ed the same opinion: "The saving and re-use of

frying oils does not appear'to be advisable."

Schiller et al. (137) found that lipids extracted from egg yolk

samples heated by both conventional and microwave heating exhibited no

change in fatty acid compoSition and no measurable decrease in poly-
,

unsaturated fatty acids. However, the level of oxidized fats in cakes
.100i

baked-in the microwave oven was somewhat higher than that of cakes

baked in the electric oven. Thus apparently microwaves do not interact

strongly with lipid molecules to initiate hydrolysis or auto-oxidation

in food systems.

Unusually severe fat treatment can produce toxic substances in

quantities harmful to experimental animals. However, Lang (110)

believes that zodditions necessary for the formation of such toxic

substances are much more severe than those normally encountered in

household or industrial food preparation. Lang cites several studies

that demonstrate that fat obtained under practical conditions from

food manufacturers; 'restaurants,' bakevies,.and homie cooking operations

typically show none of the damages characteristic of overheating by

severe laboratory treatments,

Nutritional Value of Food Provided by. "Convenience Food Service Systems"

In recent years the food service industry has been-relying

. heavily on "convenience food service systems" where food is partially

or completely prepared, then preserved by freezing, canning,

refrigeration, or some other process until it is distributed to

institutions or restaurants. When these products are served, the

r

"'
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nutritive value will depend on (a) the original nutritive value of the

raw ingredients in the product and the alteration of that value in

1

preparation, (b) the preservation and storage of the product before its

distribution, (c) the method of reconstitution, and (d) the condition

4

duct was held before serving. La

Chance et al, (108) point out that food to les like USDA Handbook No. 8

are of limited usefulness for calculating the nutrient content of

products of this sort because nutritional losses in processing,

storage, and reconstitution were not considered when the handbooks

were compiled. Only limited research ha been )lndertaken to ascertain

the final nutritive value of these products, but the development of

methods for the nutritive analysis of frozen, fully-cooked institutional

foods have already been reported by Garjes and Smith (77). Analyses

were developed specifically for protein, crude fat, ash, crude fiber,

sodium, potassium, calcium, iron, and phosphorus content. Food Care

Division,_CPC International, now uses these analyses and provides

specification sheets, which include these nutrients analyzed per

cooked portion, for each of the pre-cooked frozen meals they supply

to hospitals and nursing homes. *.Tbese analyses sheets will become

increasingly helpful to'dietitians in calculating such therapeutic

diets as low-sodium, or low-fiber diets. No analysesar cluded

for vitamins, however; consequently no to of vitamin retention

in the pre-cooked meals can be.made as yet.

Kahn and Liiiingaton (97) have investigated ae of heating

methods on the thiamin retentioli-in_ fresh or frozen, prepared

_stew, chicken a -a- newbufg;-and peas in cr sauce. The

r 9
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thiamin losses in all of these dishes were greater when the products

were freshly prepared and held hot at 180 degrees F. for one, two, or

three hours than when the'same foods were frozen after preparatio

stored at -10 degrees F. and reheated in either a microwave or`

infrared oven to 194 degrees F. When these frozen products were re-
.,

heated by immersion in boiling water, their thiamin retention was

still greater than in the fresh food held hot, with the single

exception of the peas in cream sauce, which exhibited the same thiamin

retention in the frozen reheated product and the fresh product held

hot for one hour. The authors therefore suggest that the "trend

towards 'convenience food service systems' with reliance on central

preparation and freezing may indeed offer sokie incidental nutritional

benefits, provided the reheating of foods is carried out by rapid

methods."

Fries and Graham (76) compared the v itamin-C.retention in

portions of pre-plated, frozen meals reconstituted with integral or

convection heat. The vitamin C loss for the peas and potatoes in thage

meals, they discovered, was significantly greater when convection heat

-was used than when the mekt were reconstituted with integral heat.

Livingston et al. (114) have reported on studies done by the

staff Catering Research Unit of t iversity of Leeds. The

vitamin C, thiamin , riboflavin, and lysine contents o Preprepared

foods frozen in bulk and reheated using convection ovens (the "cook-

freeze system")'were compared with that 0 conventionally prepared

hospital fbods. The cook-freeze system retained significaritly more

vitamin C than the conventional system, but differences in thiamin

r 2'0.9
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and riboflavin contents between the two_systems were not feally

significant. The improved lysine retention obtained with the cook-

freeze system indicated that it causes less damage to protein

quality than the conventional system.

Hoppner et al. (94). investigated folacin activity in 30 types

of frozen dinners. In terms of total fli.acinupplied per whole

dinner, the dinners supplied from 12 to 79 micrograms of folacin each,

which constitutes only a small percentage of the adult RDA of 400

micrograms per day. Total folacin activity was not reduced during

-A reheating of the dinners, but there was an average decrease of 22

-"""seccent in free folacin amounts due to the heating. Since free

folacin is biologically more available than some of the conjugated

,forms included in total folacin, this decrease during heating

probahly_indicates a decrease in the overall availability of folacinii,

it
Hellendoorn et711, (90) investigated, the nutritive value of

types of canned meals. The meals consisted of meat, vegetables,

pulses, and potatoes, and the examinations occurred before and after

-1'.- A
sterilization and after storage for one and one -half, three, and

fiye years. Considerable losses in vitamin A, thiamin , niacin,

and pantothenic acid occurred during both sterilization and storage,

whereas vitamin E, riboflavin, pyridoxine,-vitamin B
12'

olacin,

choline chloride, and inositol were relatively-itable. The protein

,/quality of most products decreased slightly during sterilization and

declinAd steadily during storage.

-
The effect 151 various methods Of heat conditioning and steam

table holdi min C and thiamin retention in frozen.chicken

1.



309

7.`

pot pie was studied by La Chance4k al. (108). Varying levels of

vitamin C and thiamin were added to pie fillings for this study. The

frozen "nutrified" pies were heat,-conditioned in convection,

Conventional electric, and infrared ovens to an internal temperature

or 180 degrees F. Samples heed in such a'mamner were held on a

simulated steam table at 180 degrees F. for 30 minutes. Loss in total

vitamin C due to heating varied from 9 to 23 percent and in pies

containing higher levels of added vitamin C there was less ofa loss

in convection oven heating than in infrared and conventional oven

heating. Covering the samples during heating did. ot reduce the loss

of vitamin C, nor was there any further loss when the samples were

held as on a steam table. Thiamin loss average around 30 percent

when the pies were heated in conventional ovens and 10 percent when

infrared or convection heat was used. Losses of thiamin in samples

- heated uncovered was 13 percent greater than in the covered samples.

Holding samples on the steam table increased thiamin loss by

approximately 11 percent,

According to Livingston et al. (114) the nu-Client losses

resulting from holding hot foods in heated focid-warilag cabinets are

comparable to thosb that occur during. steam table holding. They

_fUrther report that significant losses of vitamin A and C can occur

when hot. cooked foods are placed in insulated food carriers in which

the heat'of the food its-elf is retained for several hours.

In some modern food'systems, prepared items are held chilled for

several hours or even days before heating. and serving. Studies cited

by the Livingston group reveal that vitamins A and C losses in foods
. ,

O

(,,
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141eld chilled for 72 hours and then heated to serving temperature were

N

sot

considerably lower than losses in food held hot for three hours. .

1'

However, beef that was chilled for 24 hours, then sliced and reheated

to 140 degrees F. showed only a 68-percent thiamin retention, compared

to a 79-percent retention in beef held at 140 degrees F. for 90

minutes and en sliced. Slicing and holding the beef exposed more

surf- e area to oxygen, which could account for the greater thiamin

loss.

In the "Nacka" or"Delphin" system, prepa;pd foods are filled

"hot into plastic pouches which are then evacuated, sealed, pasteurized,

and chilled until needed. One study reported by Livingston's group

examined the effect of this treatment on the vitamin C and thiamin

retention of both broccoli in white sauce and chicken a la king.

After 4 days, the chilled broccoli retained 28 percent of,,its vitamin C

compared to 41 percent for frozen controls. Chilled chicken a la king
,--

retained 84 pez rcent of its thiamin , compared to 77 perc nt for the

frozen controls.

a

z

z
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Recent Developments Which May Have An Influence

On Nutritional Quality of Meals Served

In Mass Feeding Programs

Largesegments_oT.the nation's population recy,illr'one: or More-

, -of their daily meals through such mass feeding programs as school

breakfast and lunch, congregate feeding for the elderly, the armed

services dining, or institutional food service. Obviously, the

health of patrons served by Mass feeding programs can be significantly
-

affected by the nutritional qiiality of the meals they receive. Several

ti

__
recent develOpments in the oTeration of mass feeding programs are

likely to have an impact on the nutritional quality of meals served

in'these programs. These developments are reviewed below.

New Methods of Menu Planning,

Traditional menu planning has used the "f6od groups',!.--to meet

nutrition-al ,requiremera (Ahlgrrom and' Rasanen,),) In the United

four basic food/g oups have been established: the milk, beat,
/,

fruit and vegetable4'and-Cereal`and bread groups. Including specified

amounts of these foods in deify meals should provide adequate nutrients.

For example, the "Type A" school lunch should provide at least one-
.

third of .the recommended daily nutrient intake of a 10- to'12-year-old

child, and the food group pattern established to guide in menu planning'

for such a lunch is

1/2 pint of fluid milk,
2 ounces of meat or an alternate from-that group,
2/3-cup of two or'more fruits and/or vegetables,
1 serving of enriched or whole grain cereal,.and

_ 1 teaspoon butter' or fortified' margarine.
.

-

:4":1 cri
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But Harper and Jansen (87) point out several difficulties inherent

in this food-group approach to menu planning:

(a) Individual food items:often do not fit into one food group,

but are a composite of a numb of food groups.

(b) Food groups are only an approximation of the nutrient

composition of individual food items.

(c) Fortified or engineered foods are not 1dequately described

by the tour food groups.

(d) Food groups do not provide for special dietary needs like

sodium, fat, or carbohydrate restrictions.

An alternate approAh toimenu planning is the "nutrient standard

menu" (NSM) method which involves. totaling ntittients coming from each
/

menu item to determine-Whether the totals meet or exceed the desired

standards. Harper and Janse (87) described three NSM techniques

which have been-develope for testing in mass feeding programs.

The computer method. The digital-computer has,made possible

the development of an automated NSM technique. The Computer - Assisted

Menu Planning (CAMP) syste6-has been used in hospitals and is presently

being tested in schools. This syTm combAnes a large number, of

precoded recipes to meet a nutrient standard. It offers the ultimate

in.flexib4lity, but it requires access to a large digital computer

system, thus limiting the application of the technique:

The abacus method. Thismethod requires the development of a

specific'recipe file and the precalculation of the nutrient composition

of each recipe. An experimental method has been developed at Colorado

State University which combinesthe use-Of precalculated recipes with

an abactfs-like device'to total the nutrients in menus in terms,of'
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"bead units" A bead unit for each nutrient. is 10 percent of the meal
ti

standard for that nutrient. The menu planner must remember that 10

beads are required for each nutrient per meal.

The abacus device has a row of beads corresponding to each
0

nutrient in the standard. Each row is a specific color--protein is

brown, vitamin A is yellow, etc. When 10 beads are moved from left to '

right, the standard for that nutrientis met. Four additional beads

per nutrient arealloweTto accumulate toward the next day's menu.

The abacus method has been tested nationally in 60 schools in

three USDA regions. Jansen and Harper (95) report that the method

was found to be fully workable and resulted in "menus nutritionally t

fr
equal, if not superior, to the Type A menus."

The group method. This method requires the sortipgof cotiMonly

used menu items into groups having a similar nutrient composition.

Between 40 and 100 groups would be needed depending on the purpoge

of the menu. (General ienu planning would require fewer groups than

. special diet planning.) The menu items in the nutritionally similar

groups would form well- defined exchange lists. A computer could

search out all feasible combinations to form the exchange lists.

Nutritionally equivalent meals which meet the nutrient constraints

would then be formed with each menu item (that is, main dish, side

dish, etc.) consisting of a. list of exchanges. These nutritionally

equiValent menus could be published in booklet form, and a menu

planner, with a thousand of these menus could conceivably.plan more

than a millionl'apecific meals.

Jansen and Harper .(95) have pointed' out that the use of nutrient
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standard menu planning in mass feeding programs requires recipes coded

according to nutrient composition and that a handbook of nutrient

'values for foods as processed and served in quantity food systemg is

also badly needed. This data is not widely available at present and

represents a high priority need in institutional food Service.

Use of Formulated Nutritionally Modified Foods

Restoration of nutrients in food. Restoring nutrients,to foods

that have sustained nutrient loss during processing has been practiced

in the United States since the early 1940's when restoration of certain

B vitamins in cereal products began. The Food and Nutrition Board -

of the,National Academy of Science (74) specifies that nutrient levels

achieved through restoration should be.from 1.0 to 1.5 times the

preprocesSed levels.

The,enrichment and fortification of food with nutrients. More

recently, enrichment and fortification programs have teen introduced
.

",- '
in which the levels of certain nutrients in foods, are raised well

above the levels that existed in the preprocessed state...The Food '

and Nutrition Board endorses the addition of nutrients to foods t.,12,
. ,

achieve enrichment or fortifidatiOn when all the following conditions

are met:

I. The intake of the nutrient(s) is below the desirable '#

.levels in the diets of a significant number of people;-

2. The food)s)-used to supply the nutrient(s) is'likely to,

be consumed in quantities that will make a significant

contribution to the diet ofthe population in need;

1."

A.

fr"
t c

.ot
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3. The addition of the nutrient(s) is n likely to create

a dietary imbalance;
/.

. '
.

4. The nutrient(s) added is stable under customary conditions

of storage and use;

5. Ti::. nutrient(s) is physiolOgically available from the food;

6. The enhanced levels attained in the total diet will not be

harmfully excessive for those who may-employ the foods in

varying patterns of use; and

7. The additional cost is reasonable for 'the extended

consumer.

Friend (75) has reported a growing trend to fortify many

beverages to levels that will equal or surpass the vitamin C ,ontent

of orange juice. The addition of vitamin C to fruit juice, and drinks

more than doubled between 1966 and 1970. Data "suggests that a

threefold increase in use of vitamin C in, flavored beverages and

dessert powders occurred between 1967 and 1970. Moreover, the use

of vitamin C in such other products as flavored milk extenders and

ready-to-eat cereals almost quadrupled in the same time period.

The addition of itamins,D and A fo foods has also increased.

Since 1957, the total amount, of. vitamyi-A has nrcife-than tripled while

-7

its use i milk increased almOit nine times. (Friend, 5)'

The Federal Food and Drug Administration (71) as recently set,

a new standatd for iron enrichipent in flour and bread. This standard

would require 40 mg 0 iron pPr pound of flour and 29 mg per potind

ofbread, which doubles the present 12.5 mg limit,in bread. The new,

standard was to'become effective April 15, 1974, But it has been

r criY,
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delayed until January 1, 1975, pending the outcome of an April

h aring when certain objections- by indtiiiduals and doctors were

*1,
raised. These objectionswere summarized in Consumer News (63) as

follows:

a. Added iron could created a health hazard for persons

suffering from such iron storage disorders as

hemochromatosis,';,,sideroblastic aperiie, thalasseinia,

/

Cooley's anemia,' and chronic liver.dfSease associated

with excessive consumption o alcoholic beverages;

b. Added iron may mask diagnosis of such other illnesses

signaled by anemia as intestinal cancer;

c. Added iron may contribute to the development of

Parkinson's disease; and

d. Added iron' may cause elevated hematocrit and elevated

hemoglobin. z

Protein or essential amino acids are being added to certain

food products 6 improve both ipe quantity and quality of protein.
77

, Sidweli and Stillings (139) have studied the use of fish protein -

tn concentrate (FPC) to upgrade the nutritional quality (Protein

Efficiency Ration, PER) of saltinetype.crackers. Fortification

levels of only between 4 and 8 percent EPC increased-the PER three

fold or more, whereas higher fortification did not further improve

nutritional quality. Moreover, crackers fortified with the 4 to

8 percent FPC were as acceptable as unfortified crackers in texture

and flavor.

8
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4
Grahami(83),evaluated a coi-n-soy-wheat macsruni containing 21

percent protein. The product was fed to malnourished infants; the

researchers fouffcLthe protein digestability to be close to that of

modified cow's milk; and the net protein utilization was apptoximately

75 percent of that of casein. In tests in Peru, Brazil, and the

southern United States, the product was found to be highly acceptable.

In late 1972, the FDA (64) issued a regulation allowing

supermarkets to shelve "enriched macaroni products with fortified

protein." The regulation requires that the proportion of milled

wheat be larger -than the proportion of,any other ingredient and that

the protein content be not less than 20 percent by weight. The new

product must be labeled "Enriched Wheat Macaroni

Product--with Fortified.Protein," and the blank space must contain

the name of the type, of flour or meal used, like "soy" or "corn."

ProteinfOrt_ified enxiched macaronies have alreedvbeen approved for

use as a meat alternate in the school lunch program. These macaronies

must contain a minimum of 20 percent protein with a PER equal to

95 percent of that of casein (Rosenfeld, 133) and it is allowed to

satisfy up to one-half the minimum requirement for two ounces of cooked

meat ant cheese.

Formulated or "synthetic" foods. Advances,in food echnology

. have made it possible to produce a varlet); of "new foods" which

frequently use a base blended cereal grains, oil seeds, legumes,

roots, or tubers as sources of protein and energy. Examples are foods

resembling dairy products, fruit. juice, and meats in appearance,

texture, flavor,,and odor. The Food and Nutrition Board of,the

r

R:714



318

liational Research Council (74) has stated that the composition of a

new or formulated food becomes especially important when an average

serving of the product it imitates or replaces contributes 5 percent

or more of the recommended daily allowance of any essential nutrie)

or energy. The formulated food should contain on a caloric basis

at least the variety and the amounts of important nutrients provided

by the food it replaces."

SOme formulated products have been_desigaed,-to,zeplace the major

part of a meal. Such products according to the Food and Nutrition

Board (74) "should provide for those essential nutrients for which RDA

allowances have not been established, 25 to 50 percent of the estimated

requirement. Caloric value of such products depends upon recommended

use."

---
Baker et al. (45) have summarized the market penetration by

substitute and "synthetic" foods. For example, substitutes for dairy
At

products abound. Margarine accounts for more than two-thirds of the

table spread market; nondairy coffee whiteners comprise about 35

percent of the light cream market; and substitute toppings have more

than half the whipped topping market. Total sales of filled milk

amount to only a fraction of one percent of United States sales of

fluid whole milk, but Baker's group predicts that these substitutes

will increase their market share as more, acceptable products are

developed.

Formulated substitutes for citrus juices are available in cans,

bottles, and cartons in liquid, frozen!Nr powdered form. These

products now account for about 21 percent of.the 600-million-gallon
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retail citrus beverage market (45).

Adverse publicity /"over animal fat in the dietRaigik_lnwer_90t._

of vegetable protein compared to meat protein have-provided a genuine

incentive to'develeP protein foods to replace meat (45). Soybean

protein increasingly substitutes for medt.,13 ,56me soy products. are

used as partial substitues of "meat extenders," while other products

are formulated to replace m meat analogs. Th@ extenders a- _

more widely used probably because other plant prod ike oatmeal

and bread crumbs have traditionally use to extend meat in

numerous recipes: meat "extension," in other words, is already a

familidr technique.

Some institutions facing fixed budgets are using soy -based meat

sublAitutes because they-reduce the cost of meals. In 1971,- the U.S.

Department of Agriculture allowed the use of textured vegetable protein

(soy protein is used most widely) as a meat extender in the school

lunch program. Hekman (89) has reviewed the specifications set up by

USDA for this use of textured vegetable protein: The vegetable protein

product can be prepared'and served in combination with ground or diced

meat in the form of meat patties, meat loaves, or meat stews, or in

similar foods made with poultry or fish. The ratio of 30 parts

hydrated vegetable protein (with a moisture content of from 60 to 65

percent) to 70 parts uncooked meat,poultry, or fish has been established.

The textured vegetable protein product can be made from food grade oil

seed o4cerealAours or can be derived from protein concentrate or

isolates. The protein efficiency ratio (PER) of the textured

-vegetable protein cannot be less than 1.8 on the basis of PER = 2:5
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------ - for casein. The PER of a meat-textured vegetable protein combination

can not be less than 2.5

The extensive use of textured vegetable protein products in

school lunch occasions some caution. Murphy (123) points out that the

vegetable protein products made according to the school lunch

specifications are inferior to poultry, fish, milk, and eggs in

nutrient quality, and "They do not have the same ideal balance of

essential amino acids; they do not have all of the minerals and other

micronutrients; and do not have the same level of nutrient

availability." Murphy calls textured protein products "satisfactory

protein supplements" but "not adequate substitutes for meat, fish,

poultry or eggs in the sch8O1 lunch programs."

Clausi (57) has s rized the technological problems that the

food industry aces in formulation and nutritional modification of

food in the following five questions:

.

(a) Where will we obtain the new knowledge we need on
micronutrients and trace substances?

(b) Where will we find the low-cost sources of protein that
have a wide range of functional- and a
high nutritional rating?

(c) How soon till we solve the problems of taste, product
performance, processing, and so on, that some nutrients
are currently giving us?

(d) How will we solve the problem of storage life of
nutritionally modified products and the variability of
natural sources? Old data will not necessarily apply.

(e) How will we make sure that the nutrients we put into
modified foods are biologically active when they are
consumed?

4:111rJ A
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Central Commissaries and Contract Service

Central commissaries. A type of system which is currently

finding increasing use in mass feeding programs is the central

commissary. According to O'Hara et al. (128) the central commissary

'consists of a "central food storage facility and a food manufacturing

plant which provides food in various states of preparation for

service at satellite locations." Usually the central commissary is

physically removed from the location served so that a certain time

exists between preparation and service. This time gap necessitates

the preservation of cooked foods either by chilling or freezing, the

transportation of them to serving locations, or reheating. The

distance between the commissary and satellite lecationmay vary from.

a few to almost a hundred miles. The central commissary approach is

presently in use in many school'lupch programs* institutions, and

restaurants,

Contract-service. In recent years increasing numbers of

-institutions and restaurants have contracted with outside commercial

firms for food service, and in 1970 the decision was made by the U.S.

-44!ft.Department of Agriculture to allow schools to contract food service

without losing federal subsidies.

Three typ contract services have been described (11):

1. The operating contract--In this type the management

Company sends its own personnel into a school system's

kitchen ,and cafeteria to run them. In a feW cases, only

. management supervision is furnished by the contractor.
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'2. The preplated food system--In this type frozen, preplated

meals are furnished by the food manufacturer. These ate

heated and served by school, personnel who are also responsible

for milk, dessert, and other extras.

3. The prepackaged food system--In this type the meals are

assembled at a central. kitchen with all necessary hot and

cold menu items included. Children are usually served by

school personnel. Such a system is the same as the central

commissary with the commissary being owned and operated by a

commercial firm.

Effect ofoentral commissary and/Or contract service on the

nutritional quality of meals., In most cases, food prepared by contract

or in central commissaries is subjected to a preservation period and

reheating step. But this is not the case with "on site" prepared food`.

Sufficient research 11A-5 not yet been done to assess the effect of this

type ofd ndling on the final nutritive quality of food. But Miskimin

et al. (122) calculated the nutritive value of 156 frozen preplated

Type A school lunches furnished by three nationally known companies.

, 1

They found that the calculated levels of calcium, calories, thiamin ,

and iron would not assure th expected onethird RDA levels. The

authors express the belieA that these results derived from values in

Handbook No. 8 probably overestimate., the nutrient values that would

actually be found by chemical analysis.

Studies Which involved analytical determinations of the nutritive

value of commissary type meals are limited. These were reviewed in

Section Two of this report; and they should constitute research of a

high tirio'rityt
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Nutrient LabelingReguiarions and Initial Reactions to Them

,
.s

One of the major recommendations that emerged from the 1969 White,

House Conference on Food, Nutrition andHealth yas that nutritional

labeling be included with food products. An ad hoc nutritional

labeling advisory committee composed of nutrition experts,, educators,

and representatives of consumer groups, government, and industry began

work in early 1970 to devise an easy-to-understand nutritional labeling

system. The Journal of Home Economics (17) reviewed the pilot Studies

that were 'conducted on the three alternatiVe formats derived for,

conveying 'the amouhis of nutrients provided by a serving of a

pa-rficuIar food. These-included

1. Numerically, by percent or unit;

Verbally0 through use of adjectives; and

3. Pictorially, through use of stars, circles, or other symbols.

Five large food chains' cooperated with the FDA by introducing-
,

experimental nutritional labeling in their stokes. They were the

Consumer Cooperative of BerkeInAlLifirs.t National Stores; Giant

Food, Inc.; the Kroger Company; and Jewel Food Stores.

Nutrient Labeling Regulations

In Januaryof 1973 the `PDA published the firstphase'of

domprehensive'program,tO regulate labeling in regard to nutrient

content of food in The Federal Register (72): The second and third

phases were, published in the March 14 and August 2 issues of the 1973.

Federal Register. Excellent summaries of all three phases of this

program heye been published in Nutrition Reviews (28, 2,.36).
..-

or-t-
co"41
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According to-FD the new progr is "designed to provide the

American cons r with spec-ff-

am

meaningful new information on

identi uality'and nutritional value of a wide variety of gerieral

ecial oods available in the nation's marketplace"

(FDA Commissioner Charles 5. Edward. said that-the actions will

result in "the most significant Change in food, labeling practices

since food labeling began," and that the regulations "will put into

practice virtually all o ?the labeling recommendationd'of the White

-;^

House Conference on Food, Nutrition, and Health." This labeling

program includes regulations governing when and how nutritional

labeling is o be used, a uniform format to be used on. labels,

provision for the identification of the fat and cholestdrol content,
.

of food, standards for proiucts sold as dietary vitamin and mineral

supplements, and new rules for the definition and labeling of imitation

-4
and artificially fl avored foods.

_When shall nut- r4tion labeling be used? Nutritional labeling is

voluntary for most foods, however if a ,product is fortified by the

addition of a nutrient, or if a nutritional claim is made or nutrition

information given,in its labeling or advertising, that product must'
( . .

have full nutrition labeling. Any.reference to the protein, fat,

carbohydrate, calories, vitamin, or mineral content of a pioduct-, or

-any statement concerning the use of that product in dieting will

trigger full nutrition labeling. A food cannot-be called a "significant .

source" of a nutrient unless that nutrient is present in the food at

a level equal to Orin excessof 10 percent of-the US-RDA per

serving. Furthermore, no claim of nutritional superiority to another

e :3e: r.



food 'may be mad unless the food. contains 10 percent more of the
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US-RDA of the claimed nutrient per serving. Statements concerning

the cholesterol or sodium_content of a food will be.permitted withoUt

invoki ng-fit nutritional labeling.

The regulation specifically sets forth five prohibitions in

regard ió claims that.can be,made about fOod. Cla0.is cannot be made

1. That a food, because of the presence or absenc4 of.

certain dietary properties, is adequate or effective

-in the prevention, pure, mitigation, or treatment of
. 0

any disease .or symptom.

2. That 'diet of ordinary foods cannot supply adequate-

amounts a nutrients.

3. That, the'-lack of optimum nutritive quality of a food, by
116

reason of the soil on which that food isegrown, is or

may be-responsihle for an inadequacy or defipttncy its

the quality of the'daily diet. °

--
40 That the storage, transportation, processingi or cooking

of a food is or may be responsible for an inadequacy or

deficiency in the quality of 'diets: '

5. That the food has dietary properties wtiensuch piopertles

areof no significant-value Or need in human nutrition.
7 t.

That a natural vitamin in
4

a food is superipr to an.added
.-

or synthetic vitamin? or {that there is'aaifference], -

. ,

between vitamins naturally present And those,[that are]

added.

1

. ....
.

. .
,,I.

.17
.

1
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All labeling.ordered after'December31, 1973, 'aifd.all products,

shipped dfter December 31,J1974, shall be4in cotpliance *ith these,,
.

new regulations. '
4

How Shall nutritional information be presented? Levels of

vitamins and minerals willibe listed'is a percentage of the newly,

established "U.S. Recommended Daily Allowance" (US7RDA) which replaces

thepr,eviously.used Minimal Daily Requirements (ER' ). The US-RDA.

values were derived from the highst;74.ue for each nutrient given in

the National Academy of Science - National Research Council tables for

'males and nonpregnant, nonlactating females, four or more yearsof age

except for

.and zinc.,
?

calcium. phosphorouS, biotin, pantothenic aeid, 'copper,
.0P

The US-16A for calcium and phosphorus (both one gram) are

not the highest values in the NAS-NRC tables "(both 1.4 grams) because

of their physicgl bulk and solubility, the wide variability in
.

requirements depending on agethe human requirbmets of one'gram

eneally 'accepted in the U.S., and the lower values generally,

advocated by internatiOnAlskutrition groups,. The US-RDA values for

biotin, pantothenic acid, copper, and zinc had not been tabulated whpn

the nutrient'labeling regulations were being drawn up, however, ail

these are reco gnized a 'essential in human nutrition so US-RDA.values

were esthblished so t these could be included in nutritional

information on labels. The-US-RDA for vitamins and minerals are

shown in Table 1.

' A value

having a

of45'grams was selected as the US-RDA for protein.

protein efficiency ratio (PER) value equal to or greater *

10. then that of casein.

.

A valtie of.615 gramsof total protein was pet
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TABLE 1

UNITED STATES RECOMMENDED DAILY ALLOWANCES

INFANTS AND PREGNANT OR
VITAMIN OR UNIT OF CHLLDREN LACTATING'
MINERAL MEASUREMENT' )NDER 4 ADULTS WOMEN'

*

Vitamin A

Vitamin' IU

Vitamin E ''. IU,/

VIAamin C' mg.,
,

frolic mg.

2,500
N

8,00e

'400 , ___,, .400 400

A 30 30

' 40 60 ..60

0.2' 0.4
.

.1

2 1.5 1.7

:...

. - :.,

OA 1.7 ---. 2.0

thiamin' .t mg. 0.7.

riboflavin mg.
...,...,

niacin mg.

Vitamin B6

Vitahin,- B
12

a

mg.

MC.

biotin mg:
UMV

pantothenic acid mg.

calcium gm.

phosphorous. ,gm.

mc.

20 20

2..5

3. 6. . 8.,

u.15 0.3

a

5.0 10 10

0.8 1.0 1.3

0.8 1.0. 1.3

'iron mg.

magnesium mg.

.copper mg.

zinc mg.

150, 150

10 18 18"

200 400 450

1.0 2.0 2.0

8.0 15 15

C
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as the PS-RDA for protein, having a PER value less than that of casein.

Total protein having a PER value less then 20 percent of that of

casein cannot be stated on .the label in terms of percent US-RDA; it

.must be designated at -"not a significant source of protein."

The standard format shown in'Table 2 is required in its entirety

whenever nutritional labeling is used.

*s

TABLE 2

Nutrition Information

Serving Size

Servings per container ,

Caloric content

Protein content in grams
Carbohydrate content in grams
Fat content in grams

.

Percentage of U.S. Recommended,pailY
Allowandes (US-RDA) of proteip, vitamins,.
and minerals

Protein-
Vitamin A
Vitamin C
Thiamin
Riboflavin
Niacin
Calcium ,

Iron

A listing'of all seven of the vitamins and minerals shownin

Table 2 must be included if the,food contains 2 percent or tore of

the US-RDA for these vitamins and minerals. However, if'a rood

s

contains less than 2,percent of the US-RDA for four or more-of these

. -

Seven nutrients, the manufacturer may choose to list only those present

at more than 2 percent of the US-WA, with an appropriate disclaimer

.%for the nutrients not listed.

! ei
O

4'7
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An example of a label bearing such a disclaimer is s own in

Table 3. If a product contains more than 2 percent of vitamins

and minerals other than the major seven listed in Table

manufacturer has the option of also including these of =r vitamins

,and minerals on the label of the product.

Il'a food is combined with another ingredient before eati

329

and directions for such' combinations are provided,'nutrient co tent

for thifinal combination may also be lilted. An example of such

a label is als6 shoWn in Table'3.,

labeling for cholesterol,' fat and fatty acids

*4

The'need for
/ .

information concerning the Cholesterol, fat, and fat, acid composition
// . -

0

foLd-was considered in light of.the reldionship ese may have to
4

.

' . .

'coronary heart" disease: Regulations w 1 permit
%

.

.1. A statement. on Oa label the cholas te

mill'igrams per serving

of content in

.

. A list on thelabel of the amounts of polyunsatnated fatty
4

.

at

acids, saturated fattytacids,.and otheegatty acids in
'',

,

....graths.par serVing;r end .

;.

' .
. ..

3. A statement on the label concer ng the total fat codtent,.°
..

as a 'predentage of the calories in the foci&

If any of this information is Provided,;G the label musts also

include, this statement!

Information on fit and/or cholesterol'- content is provided for
.

,

individuals who, on the advice of a physician, are modifying their'
41 4 . . ,A . ' . .

total 'dietary intake-of fat'and/or chiplesterol.

0

. .
1



TABLE

Examplcs of Labels

Label be'arini a disclaimer Label showing nutrient.
, content after the food
has been Combined with
another ingredient

Nutrition Information

serving size = 1 (34.

servings per container = 10

Caloric content
Protein content
Carbohydrate content

Fat content

100
24 grams
5 grams

gram

Percentage of,US Recommended.
Daily AllowanceS (US2RDA)*
of protein, vitamins, and
minerals

Protein -3

Thiamine. 5

Niacin 5

Iron 2

*
Contains less than 2%

. oi.US-RDA of, Vitamin A%
..Vitamin 'C, ribolavin

and calcium

oe

'V

1

0

Nutrition Information

serving size: One ounce
(1 cup) of Zest cereal
and in combination with
1/2 cup Vitamin D forti-
fied whole milk,

Servings per container: 10

Zest Cereal

with 1/2 cup ,,%
1 oz. whole milk .

Calories,. 110 190
. . ..'Protein * 2 gm 6 gm.t. .

Carbohydrate 24 gm 29 'gm
Xat 0 gm . 4 ginc,

t

Percentage of U.S. Recolumended
. Dietary Allowance (US-RDA)

.Ptpeein 2 10'
Vitgmin A 2'0 20
Vitaitin C 20 20

i .

Thiam,in 2A , 20.

Riboflavin 20, 35
Niacin : .20 20
Calcium 5 20

e
Iron 10 IQ

. Vitamin D 10 23 ,

f

A
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However, no label may contain a claim suggesting that the product will

prevent, mitigate, or cure heart or artery disease or any attendant

condition.

Dietary supplements and foods for special dietary use. Now

included as dietary suppIments are

(a) any vitamin and/or mineral prepared as tablets, capsules,

or,liquid that contains from 50 to 150 percent of the

US-RDA per dose. (In the case-of vitamin A and D, the

range is 50 to 100 percent of the US-RDA), and

(b) any physical form of conventional foods to which any

mineral or Vitamin has been added to the level of

50 percent or more of the US-RDA per serving of that

nutrient.

A food that falls in the category of a dietary supplement must comply

both with provisions established for dietary supplements and with

nutritional labeling requirements. The label must bear the common

name of the prcduLt plus a statement of the group (infants, children,

adults, or preenatitilactating women) for which it is!intended. The

list of the nutrients musi-also be included on the label along with

the percentage of the US-RDA and the natural chemical form of etch

nutrient present. If the product is subject to deterioration, an

expiration date must be given.

ncluded from the categOry of dietary supplements are

1. Foods, with a composition defined by other statutes

or regulations;

2. Any food represented far use as the sole item of a meal
,,
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or of the diet;

-3: ,Foods used under medical supervision;.

4. .Fabricated or conventional food to which nutrients are added

to a leVel of less than 50 percent of the US-RDA per

serving;

5. Raw agricultural commodities; and

6. Foods with nutrients restored to preprocessing leve s or

added so that 'they are not nutritionally inferior the

food for which it substitutes and resembles.

Foods meant for "special dietary use" refer to those which
#."

are

meant to be used in one or more of the-following ways:

1. To supply-a special dietary need that exists by reason

of a physical, physiological, or other condition such as

convalescence, pregnancy, lactation, allergic hypersensitivity,

diabetes;_or a-jpeed to control sodium intake;

2. To supply a vitamin, mineral, or dietary property to

supplement the diet, except for foods for which nutrition

labeling is used; or

3. To supply a special dietary need by reason of being a food

for use as the sole item of the diet.

It is clear then that these regulations draw a clear diAinction

between ordinary foods and special dietary food meant for diet

supplementation. In general, if a food contains less than 50 percent

of the US-RDA it is an ordinary food. If it contains from 50 to

150 percent of the US-RDA , it is a dietary supplement.- Further

regulations have been established which specify that foods to which
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nutrients have been added to exceed 150 percent of the US-RDA's must be

labeled and marketed,as drugs.

Compliance with label statements.. Nutrients in food are divided

- generally* into two classes for compliance purposes:

Class I--Added nutrients in fortified or fabricated foods,

Class IT--Naturally occuring (indigenous) nutrients.

The nutrient content of Class I foods must be at least equal

to the value of the nutrients declared on the label, whereas, the

nutrient content of Class II foods must be equal to at least 80 percent

of the declared value. In'the case of calbries and fats, the product

values cannot be more than 20 percent above the value appearing on fhe

label.

New regulations for the definition and identification of

imitation foods and food-flavorings and spices. The White House

)*
Conference on Food, Nutrition and Health recommended that "oversimplifi-

.

cation and inaccurate terms such as 'imitation' should be abandoned

as uninformative to the public." In response to this, a regulation now

requires the use a "imitation" only when a food is nutritionally

inferior to the imitated food product. Nutritional inferiority is

defined by the FDA as any reduction in the content of an essential

nutrient that is present in thefood resembled at a level of 2 percent

or more of the US-RDA per serving. Reduction in caloric or fat

content does not constitute nutritional inferiority. A product "oh

is similar to an established food and at least nutritionally equivalent

to that product must bear a new common or usual name or an appropriately

descriptive term, and it must comply with nutritional labeling

.0
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regulations. The first standards of identity under the "Imitation

Foods" regulation are being established for two frozen desserts that

will be sold under the name "mellorine" and "parevine" with no

reference, on the label to either "ice cream" or "imitation."

The purpose of the new regulation on food flavorings and spices

is to clarify FDA's policy and to develop a labeling paLtern for

flavorings in food that will provide consumers with clear, consistent

information. This will be accomplished by establishing two major

classes of flavored foods. Foods containing any amount of artificial

flavOr shall be labeled with the name of the food accompanied by the

common or unusual name of the characterizing flavor preceded by the

words "artificial" or "artificially flavored." The other class of

foods consists of those that contain no artificial flavor, and the name

of those foods shgll be accompanied only by the Common or usual name of

the characterizing flavor. This new provision applies to all products

including standardized foods.

Guidelines for "frozen dinners" or "heat and serve main dishes"

and non-carbonated beverage products which contain no fruit or

vegetable juice. The new regulations which serve as guidelines for

the composition of "frozen dinners" state that these dinners

a. shall contain at least three components, one of which

shall be a significant source of protein and each of
C

which shall "consist .of one'erqmore'ot5-thsofollowing:

meat, poultry, fish, cheese, eggs, vegetables, fruit,

potatoes, rice, or other cereal-based products other

than bread or rolls. The product may, however, contain
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other servings of food (like soup, bread or rolls, a

beverage, or dessert).

b. shall be labeled with "frozen heat and serve dinner,"

except that the-name of the predominant characterizing

ingredient may immediately precede the worT"dinner"

(as in "frozen chicken dinner"). The words "heat and

serve" are optional as is the word "frozen" provided

that the words "keep frozen" or the equivalent are

used in a prominent place on the package. The label

must also accurately list the other ingredients included

in the dinner in order of descending predominance by

weight. If a vignette appears on the'package depicting

foods which are not included, the label must bear a

prominent statement that such servings are not present.

Nutritional quality guidelines for such dinners have been

established as shown in Tablc 4, but compliance with these nutritional

guidelines is not required of those products using the name "frozen"

or "heat and serve" dinners. Those productd that d6 meet such.

guidelines--and only those--may bear the statement "This product

provides nutrients in amounts appropriate for this class of food

as determined by the United States Gpvernment."
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TABLE 4

ninimum Levels of Nutrients for

Fxpzen_"Heatand Serve" Dinners

For Each 100 Calories

Nutrient.

Protein, grams
Vitamin A, ID_

(kcal) of the Total
Components

For the Total
Components

4.6
150

16

#20
Thiamin, mg .05 .2

Riboflavin, mg .06 .2

Niacin; mg .99 3.4
Pantothenic Acid, mg .32 1.1
Vitamin B6, mg .15 .5

Vitamin,B
12'

mcg .33 1.1
Iron, mg = .62 2.2

"Hpat and Serve" main dishes are classified as convenience.

-products that offer some ingredients needed for the main dish but

4
require that some important, characterizing ingredients be added,

.Thc regUlations regarding these products are mcant to avoid confusing .

the consumer--that is to make it clear that the main ingredient is not

in the package. The label of these products must include the common

or usual name of each important component in descending order of

predominance by weight, and informative statement identifying the food

to be prepared, and a statement listing the additional ingredients that

must be added. If any vignette on the package shows food not included,

a statement must appear specifying that the food shown is not contained

in the package.

z



337

Non-carbonated beverage products which contain no fruit or vegetable

juice include dehydrated or powdered items. They must bear a

descriptive name and a statement of lack of juice if the label color,

or flavor of such beverages represents, suggests, or implies that any

fruit or vegetable may be present.

Proposed labelin&regulations for restructured.foods. These

proposed regulations would establish distinctive common or usual "names

for certain packaged foods that appear to be traditional foods but

are manufactured by a new process. Examples of such foods are "onion,

rings" made from fresh chopped onions that have been,pressed into the

shape of a ring or "potato chips" made from dehydrated potatoes formed

-into'the shape of potato chips. Under the proposal the following

,names would be established for the various restructured foods:

a. "Onion_Rings Made from Diced Onions"

1)._ "Fish Slicks (or portions) Made' from Minced Fish"

c. "Fried Clams Made from Minced Clams"

r

d. "Breaded Shrimp Sticks (orcutlets) Made from Minced

Shrimp"

e. "Yestato Chips Made from Dehydrated Potatoes."

These names would have to appear on the package labels.

Reactions to Nutritional Labeling

During the period when the nutritive labeling regulations were

being established Ogden C. Johnson, Director tf the FDA's Division

of Nutrition (180), stated that

Nutrition labeling provides a standardiied means of
marketing one of the most valuable aspects of grocery
products- -their nutrition qualities - -to the consumer.

Us ems/ :1 .4 '1
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.

It also provides a way of showing the consume that. industry
is interested in providing the services they want. . . .

Implicit in this opportunity is a challenge--to' motivate
the consumer to become educated enough to read and appreciate
rAtritive propefties. There is also an explicit challenge
in 'this opportunity--'to provide meaningful, accurate data to
the consumer.-

The extent to which these opportunities and challenges, are realized

will depend upon the reaction of the consumer and food industry to

nutrition labeling. Will the consumer use the information?' Will it

a.ffect his selection of food? Will the industry see the regulations

ag opportunities rather than rastrfctions? It is far tbo'eatly to
*._ .

answer thesieestions with any certainty. A few surveys, of consumer

reaction to nutrition labeling were conducted.along with:Various' pilot,
.,

studies of,:the labeling program. Some reaction from the food industry

.has been reported,_. and these surveys and reports serve as an initial

assessment of consumer and industry reaction to nutritional labeling.'

But thorough assessment can .be,obtained only after the prograleas

been fully implemented.

Consumer reaction, The Consumer Research Institute (151) was

involvedin several research projects on'the nutrient labeling of foods

for .three years (1969-1972), and much of its research was coordinated

with the Food and Drug Administration. Results of a pRI 1969 survey

of 2,186 women revealed that 64.6 percent occasionally looked for

nutritional information on packaged food products. 'hose wholook

for such information are more apt to be,wite, educated,,affluent

segments of the society living in suburban ox metropolitan A eas. The ..

consumers' orier of interest priorities in ingredient informat on was

found to be first, vitamins and minerals; second, calories;, and third,
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proteins, fats and carbohydrates. 40

CRI also conducted an experiment in, which the food purchases of

C

923 families were carefully recorded for a four-week 'period during

which no nutrient information was available followed bian erght-week

test period during which nutrient,information wai provided. The

results of this experiment were encouraging. More nutritious products

were purchased after the consumers were.exposed to nutrition information.,

However, these consumers belonged to ihe middle and Lipper socio-

economic leyels and considerable effort had been made -to motivate theT

-

to use nutrient information.
. .

A. research team-headed by R. J. Lenahan at Cornell University .

(111) reported on'a survey conduaed among 2,195 men. and women aged

. .

18 years and olderduring the period of March 15 through, April 8c .

This group comprised a Statistically representative sampae.of the U.S.
,.

population based on government census xlata. Results showed that-58_

percent favored using nutritional labeling to soieextent. dOwevcr,

actual use of the labels was low--about 10 percent of all the

respondents, used the information, but the use increased with the length

,

of time the prograt'was ih effect.

The number of persons in the 18, to-49 age.- groups who said that

they would use the labels extensively was significantly larger than .

the number of respondents in the group years or older-who gave
. ,

this reg»onse. Education was direCtly related to 61e number,of persons

who said that they wouldAise,,the labels; as the amount ofeducation

increased, indications-of potential use increase4.__Yinally, the number

of persons who said they would use the labels was.significantly larger

t.

t

2

nr,:71
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among

St

Ez.

the white, than among the non -white

II

t
.

respondents.,
. .

Respondents were asked about the amount of money thine would 13e
Iwilling to pay for nutrition information sinegt.the c.8St tlf stich':,.4.

.1)

labeling itiformation will u:71 ubtedly be passed on to the Zorlsumet .'
. . . . .

The younger, more highly edusted were tree most willing to pay7 fcr
, t .. -

., . .. to..
the ii(Ormation. Baed pn a $.25.013 grocery bill ,151 perdeni of tlie

. . -
. ,, 4-

. respondents were not willing to pay; 27 t. were Wikling 'to pay
- , .,.

: . ...,!.,,
an insignificant amount ' (3 cents :less) ; 3 perce4t were 'willing to

.,,

); and 4 p c.ent were---willing to pay . -:
.

pay moderately (4 cb l'0 `oe
7 ' t .

,.. .. ., , ,
...'b % 0

't .4
thgl. tiitiO

1,..' ' o ' .more than 10 "cents nu nai. flab'els .
4 .

. ...
# 4

4

.. i a

4 .The recog tiom4.f nonuse kienef its of rititritl.o..n
#4.$ *0

,T! wideipread In response to a "nonlsading tt .que stion,-530---gertept oe

4 t

e

those interviewed said that oonsumeits tduld,behef it ev'eri if they did
"-

sr

o

S

licit ;use the labels': in answering a;j.eading. question soncern4g nonuse .
. . . t

.benefits,i 85, Rercent agree& With statement...9 --concerning such
.'

o /
W"tigee StatementS most often clidsdn, fallow:Thy

' .
,

_ I.' The. putlic wnu;d leorn about ;nutrition,
" ,

.
. - ,

2. Rood' maturf,turerVould: tends to make _their products
,

. .
..* A=ire mitr,itioda.;:' and' g. ,f

.

-3. Consumers would 'gelt 'bettEir value for their -food dolrars .

Various promotional.. programs were. fo.tinkt`o make, consumers

more awarepf the nutriti.on. abels, but they -did not .ineriape. 44:12; use
* ,

or
'
unde standiongof the labels. These two ,parameters,- Understanding16. i 4; r

e however, increased 'as tile program ran. The results indicate
I ! ,

' .
r exposure over time and promptional intensity hive Complementarya

-

t .;')--1

f

4 ;

.
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In a..igst conducted in Jtine and 3'14y:411972 kn two uittitn areas

. N i.*. ''
a c '''

., o f New Jersey Babcock and Murphy. (44) :found' that V+ percent of the..

2
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*. 6. * *. ..s- shoppers were interested* it, having some nutritional information and

.*

A to 44, 3
", . :

e : , .!, '1 i s.
1.dabels -Of" ,a11:,foOds, but" 41. percent said that thA FDA.labels ward

. ,
. <,

.

*. . ... t
8 confusihg -,(Theaddoition.pf F,pik labels in,creaged the sakes. of more :. .... 4.5. . .1 .,... . .t *1 " , . t1. .

; nutritious 4.4 s, drill, 3, perC.-ent, during the test period.) . .1 ' 1
P

. . %. .. ' * . iL r ..? ',0 , : ' t '
7 . f . . . , .. .

*"., Evaftiaticin (5f... nutritionU labeling was carried but as a part of. .
S4i. 4 a

. t '
a i

.- a '
, the.6.rirt't 1972" ConsUrp.er ..Preere.nO"e 'Panels, Sponsored by the Marketing 'o -, ,

. ,,,, ..,... " -.
'. ,. i f

0

Co Ififorniatibn:fOr Cansulqer progrAm of, thpCooperative Extenbion Service, .
-...E 't " . . . , .1 ,. ._. a. k.

.%

g. ** ! % 4.

. at Michigan Statertfripersit (1,851. 0.1n,summarizing the findings' of ..
., ..-.. , -., . , ..,

-the. evaluation,`Mar);' p. Zenner stated-,
, , o ." 4

. .,.32. . !No system 'of nuttitional labeling, Is going to be
1.understoodby a ma'jority'of the consumer unless there

, is An extensive edticationak ,program to support it.
. t

. ,,,..

Consumeeprograms much simpler tounderstAnd than ' .
.. .

_
nutritional labeling, such 'as unit Pricing and 7,sopen - ,' ,.
dating of foods, are only being, used on.e limited basis,
even 'aftAr promotional programs. But, like open dating' .

0.7 and' unit pricing oft foods,..dons,timers appear to want :
..,

nutritional latieling,, 'Restat-ch studies indicate that -, ..
, . ,,

' tinderstanding and Ude," of nutritional 14eling,,will indre4se I , Oas people,. become awg.ie Of. it. However for' pnsulttersio
Aget the maximum amount Of te:hefiE; they must 15.pwillihg ' .1

.... ' *I * to ''take. dies time;to stua'i and 4.1d.dprs?and 'not only the,,, .
plabel, ;Itut other nuirttionall, infornia'tio* acval.4ble to' - ... r . , * 1:7, .. :, . ,k them ' .. : ... 4 ... , &,,, .

o. . ., . . .1:t
... .. , 1

li 1; I,a ) 1 0.. ' Nutritional labeling as. it is presently. propReed 1 will . v.a
motIMee,t -the pxpecCations.Qf mealy consumers. It. would '
appear from, the' ommeifts And obsexvations that nutritional 1, " 4.

labeling means 'different thing's' to different 1)eople,. The. . $.4program is more detailed than many.panelists .1.riguali.gect it., :
I would estimate close eo onequarter of, fhe p4nelists '
who iridieated intbrest in nutritional' labeliengate;

' primarily or exclusively ;interested in simply a listing.. ..of calories. .
, '/ . , ,

' ,,... .

. i

-'i 4
Educational programs need to be developed which:1441

familiarize c-onsumers witt,I.,naritional labelingwhet It is, ;
Yin

.wt'iat it does not* include, and how it can.; be Used planning. 7 .
o,

,
, -;

.

-: ' e .,1.

0

" t.
. :, :" , ,
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S r nutritionally, balanced meals and snacks..'',Nutritional
labeling can be a useful aid to all-shopperse'eyenif .

they are "nor ()lea special diet or feel' they' understand
' ..

. . ,' .. the basics of nutrition. Arrawareness of the nutrient
4 ..' content of some of 'the newer combination foods and .

.

-

% fabricated foods can bp helpful in meal plannirigand in .. .
.

. stretching' the'food dollar. Also epeCiak attention; .::,.1 . .
. should be dircted at an explt.fiation of grants, complete

.

". .% . and, incomplete proteiuss,.end.recommended dietary
%

allowances versus litiYliium daily.requirements.`, These.
.. -

- .areas need clarification as a part of the overall
education pr4gram if consumers are to effectively use .

,... .

so' 6 0 nutritiOnal, 1,abeling once it is available. si ..

.

Food industrylreacti6n. Dr. Ira I. Somers, Exgcutive Vice
. e, .

..

- .

President of the Nattonal.Canners Association. (150) has pointed out
6

.6 . ,

a

that nutritional labeling has,created more interest than any,of the

labeling proposals from the government, Congress, cOnsumersor trade
.

. .

., industryv Of immediate concern to the' food industry is the questioh
6

of what to put 'On labels in terms of nutrient values. Furtherflore,.
.Y., -.

. . .

7 the industry considers 'the compliance regulation "(oo restrictive when
. ,

.. .,

itcal1s for eath:IndiviaUal Unit in. the lot ,to bear ,a nutrient level4 . ...

'
. 4,

.1

, r
%).

.,

at .least 86-percent of the,declare&value. To do, this is totally
.

1. .

unrealisticI

for many 'prOduces,..ano will create serious problems."
, e.

. .
,

Dr. Somers Asked the.questions "What is 'accuracy'? Would a

statement of.ehe eveiage amoint
5)
f

(
tbe 'nutrient the cons umer receives

6 i

t '
over a reasonable, period of time be considered accurate labeling? Or,

.
. ' -.

..
. .

'..'01 14st the nutrient content be s mgrossly understated so that most packages
, , ,

exceed the decleratIon as suggested by the proposal ?' :. As. an

'_illustration of the problem; Dr. Somers provided the following examples"
.

. .

The National Canners.Association laboratories have
showq,that the Vitamin C Content of ik g4iples of tomato
juice- from the 1969 pack may vary from 1.8. to 45' .5-mg. per.

6,-ounce can. This is an average of,, 21±.,1 inS per can

can40:perc'ent of: the ,RDir;=':.However,- the nterit that can hi'

S

a

Cr

806
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declared on the labelis only 2.2 mg or 5 percen't of the RDA
if the appropriate statistical' adjustment is made to '

guarantee thatwch can will contain gu percent of that
declared on the label.

It was pointed out that someof the low values could
be the resultof poorftanufacturipg practices which should',
be'corrected bqt even so, considerablevariations occur as
a result of conditions'beyond the control of the manufacturer.
Examples,of,such variations include seasonal, genetic
differences, or whether a plant is grown under shady or
sunny conditions.

Dr. Somers concluded by calling intoa question the objective of
.

nutrient labeling.

t '

. . .What is the real objective of.nutrientlabe/ing? In

its broadest aspect its.primary. value will be ap an .

educational effort designed to provide sound information
on the nutritive properties of foods. It'seems to us that

.' ',this objective would be.toreadequately met by declaring
theaverage values of the nutrients con'taintd in the
product atu the time it is made available to. the consumer.
We do pot believe that industry would be properly informing
consumers of the nutritive propeities of food if it 'had to
grossly understate their nutrient content, anyimore than
they would be properly:informing consumers by making
exaggerated, claims. z

4

A report in Consumers' Research Magazine (41) indicates that
0

the4far-reaching nutrition labeling regulations which'hold food

processors responsible for the.accuracy bf the declaration on the

label have,brought adverse criticism from a wide variety of sources.
, .

ThejrUnited',Fresh'Fruit and Vegetable Assbciation, togetAr with
., .0

Sunkist. Growers of California are reported by Consumer Research Magazine.

to be takihg legal steps to see2odification of the labeling

regulations whiCh are asserted to be. so restrictive that growers
..

. .

.
, .. ,

aild distributors of fresh fruits and vegetables will be hampered in
.

advertising established nutritional value of their particular products,

7 !" c

The United' Fresh' Fruitand Vegetable Association claims that an

.47

4

.

-

4

1
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.

advertiser will tie barreed from.--indicating that 'Oranges are a
-4 7."

source of vitamin C dqless a complete nutritional/analysis is
,

provided in the/form pre4dribe/ d.by FDA and-to a, degree of accuracy
, .

good

almost iipoesible achieve,,,' owing to we
.

v itamin value of natural pro/duce. Thi
4

1

,provision-,c4 analytical data 't

lots,Oforaw, unpioC-eaded agri9

-and, almost prohibitively expen

Some manufacturervbel

own variations in the

group claims that the

exact/ content of individual

ducta-would/be difficult

eve.tha the new labeling regulations
..

.

,

would boost, the retail price 9f foods and the Consumer Research
,

.
.

report pointed outhat this would certainly be true at first,

.

., ..,
--

. 'although the overhead of the cost of,labeling,wodld probably be
',

absorbed in the course ,of time. Neil Mermelstein (41),associate

,. - ,

. editor of Food Technology Journa..(121) quoted Dr; Virgil-0; Wodicka,
, .

.

Directdr of thel:DA's Bureau' of Foods, on the qheetion ofthetcOst
..------ ,

of nutrition lab

This is notheli for of -the traditional qUestion,
'How hi h isAiRr' o* mucheffort,it takes to get
there epends/or where you start... Joining this cldb .

'lay h ve h;:ra ear au tantial:Ipitiation fee, but
. the nes,

,
ar rift b After you know something' about

,

the nutritive va e f your' product, AO its
.

. va iab11'ty, an .taffectsit,:the rest of it is
)" .q ite/m ageafi m a cost standpoint, d I'd say

. ,./. Mwould'

le and
than acent'a case.

number

A /

4

for- food com ani,es

thi the cost'
.

etermining the content of the, nut ients which must'.
40. ,...,.

, . ,

be included in, the standard,nuttient format ra :es 'from $150 to $179
-.. .

.... .

111 (consumer units),

pendent laboratories perform analytical services

A sucvey .(121) of these labOratoiies revealed

per sample. A samp1eConsiets of 7.12 sub-

c,

e

.".

9
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taken one from eachof'12 different randomly chosen shipping cases, to

be representative of a lot." Of course many large companies may

already be equipped for nutrient analysis but many smaller companies

probably are not.

Business Week (9) reported in March of 1973 that the Del Monte

Corporation was about to start labeling the nutritional content of

34 major products that make up more than half of the company's

canned food volume. Before 'the 1974 packing season gets under way,

Del Monte plans to have 120 basic items relabeled., Business Week

further states that "though most of FDA's new 12-part standards are

voluntary, consumer pressures and competition are almost certain to

make them mandatory. AS one leading food industry member puts it:

'We are entering the era of the marketing of nutrition.'!'

Three Areas for Fiiturelesearch

1. High priority should be given to determination of the final nutrient

value oftfoods subjected to the various preparation and holding

methods used in commissary food service systems. Some of the

practices may produce foods of a higher nutritive quality than

to,

those produced by conventional methods in which food is held on

steam tables for long periods.

0.,-... - Ir...,,w,

2. The industry should develop large flaw:vat standardized recipes

71`

coded according to nutrient content if the Nutrient Standard Menu

methods are to be used successfully. .g'urther study is needed.to

determine whether menus developed by the nutrient,standardl

methods have acceptable palatability.
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3. The inclusion of nutrient information on menus or in fast food

restaurants may be desirable.- Pilot studies court" ascertain

the feasibility of this practice and whether patron's would

understand and use the information enough to justify the

practice.

fr-

.

-0 .
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Nutrition as it Affects

And Will Affect Fooa. Service:

An Annotated Bibliography.

1. Ahlstrom, Antti and Leena Rasanen. "Review of Food
Grouping Systems in Nutrition Education."
Journal of Nutrition Education, 5 (January-March,
19-73), pp. 13-17.

This, article compares the food grouping systems
of 47 different countries and concludes-that for
food groups to be a successful tool in nutrition
education, local nutritional problems, avail-
ability of foods, and food -habits must be taken
into account. The increase in processed food and
convenience food product use suggests that perhaps
the entire grouping system should be re-evaluated.

2. James Albrecht. "What About Chemicals in Food?" Fast
Food, 71 (March, 1972), pp. 14, 18, 23. '

Albrecht offers questions and answers about
chemical processing's effect on nutrition, the'
importance of food chemicals, synthetic vitamins,
the origin offood chemical additives, safety of
additives, cost and time in developing safe food
additives, and the future of chemical food process-
ing.

3. R. B. Alfin-Slater. "Communicating With the Consumer:
Basic Research on Nutrition and Safety; Special
Report: Part III." 'Food Product Development, 6-
(August and September, 1972), pp. 66-68.

This article disdusses the synthetic food
additives which manufacturers insist are necessary
to supply the public with the convenience foods
they demand, and which consumer groups feel are
unsafe, hazardous, and insufficiently tested. The
author describes various studies (1.9-he in this area.

.91 7*...
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4. Anon. "Buyer's Bulletin." Institution
1969) , p. 16.

s, 64 (April,

Two new ready-to-ser
low-sodium soups have
bell Soup Company,
sodium soups alr

5. Anon. "Buy
196

ve, individually packed,
been introdbced by the Camp-

adding to the four other low-
eady distributed by that company.

er's Bulletin." Institutions, 66
9), p. 226.

Diet orange and diet cherry gelatin dess rts,
salt-and sugar-free, are now available on the
market. They contain only one calorie per fou
ounce serving.

6. Anon. "Calorie Counter." Institutions 65 (September,
1969), p. 130. 3

Products on the market designed to cuZ
calories include no-sugar soft drink mixes,
condiment packets for special diets, non-dairy
coffee creamer, stgarless chewing gum, and diet
frozen entrees. ,-

7. Anon. "Candor and Comment." American Restaurant
Hospitality 54 (January, 1970) p., 6.

Food items that look and taste like common
foods, but are nutritionally richer - - orange juice

, without citric acid, eggs with little cholesterol,
potato products with less carbohydrate and more
protein--all receive consideration. Foods will
soon be especially designed for, older people.

8. Anon. 'Consumer and Food Industry Equally Responsible
for Poor Nutrition." Food ProductDevelonment, 6
(November, 1972), p.

The blame for poor nuttCional habits must rest,
in part, with the consumer and the kind of foods
which .he demands on the market. Nutritional in-
adequacy is taused.by poverty, negitive social,
cultutal, and religious factors, lack of food
fortification, lack of nutrition education, and
lack of motivation for correct eating.

.
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9. Anon. "Del,Monte Living with New Labeling Rules."
Business Week (February 3, 1973), pp. 42-05.

Business Week offers a description of Del
Monteis efforts to reorganize their production
and marketing approach tomel3p., the challenges
of growth, spiraling costs, Aclines in profit-
ability, and the changing nature of the market.
As a part of the new approach, Del Monte will label
the nutritional content of 34 majo products that
make up more than half of the company's canned-
food volume.

10 Anon. "Development Aids: Flavored, Colored Apple
Pieces Offer Route of Distinction: \School Lunch
Entree Formulations Offered." Food Product
Development, 5 (December/January, 1972), pp. 68-70.

These brief reports advertize two new food
items aimed at school lunches: "vacu-dry apple
nuggets and dices are processed apples colored
and flavored to imitate blueberries and raspberries;
'ultra-soy" is a TVP:

11. Anon. "Digesting the Alternatives." Nation's Schools,
88 (September, 1971), pp. 63-67.

Commercial food management firms are making
small inroads into school feeding programs, mainly
in large urban school districts. The federal
government is expected to increase governmental
involvement in school food operations. with the
passage of bills to provide free school lunch and
feeding for the elderly.

12. Anon. "FDA Announces Nutritional Guidelines for Frozen
Dinners." Cornell Hotel and 'Restaurant Quarterly,

V'
H

12 (February, 1972)-,-p. 82.

Voluntary nutritional guidelines for frozen
dinners were-announced in December by the FDA.
Although the guidelines are strictly voluntary,,
competitive"pressure will probably encourage
participation. Guidelines are now being prepared
for soy products, breakfast cereals, snack foods,
and prepared entrees.

3G1
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13. Anon. "Frozen Food Packers Under the Gun to Meet
Nutritional Labeling Deadline." Quick Frozen Foods,
35, (March, 1973), p. 18

At the time of thisarticle, frozen food pack-
ers only had 22 months to use up labels and packaging
that did not meet the new nutritional labeling
regulations promulgated by the FDA. The principal
labeling regulations applicable to frozen food
processors are enumerated in the article.

14. Anon. "How Can School Lunch Help 4 Million Hungry
Children?" Institutions, 65 (November, 1969),
pp. 159-174.

School food service is the natural approach to
answer urban hunger problems, but many children are
deprived of school lunch because of lack of kitchen
facilities. Programs are being introduced to get
around this problem. Financing feeding programs
is becoming increasingly difficult, due to.in-
flation, and the fact that feeding staffs have
trouble keeping lunch prices (paid by the children)
down. Most funding money comes from federal
sources, and a bill has recently been introduced
to try to improve school food service.

.

15. Anon. "Interstate United Computerizes Hospital Food
Service." Fast Food, 70 (November, 1971), pp.
104, 108.

Interstate United has a computer that stores
all current recipes, food prices, and nutrient
elements that must be considered when preparing a
comprehensive hospital-menu. Client hospitals have
remote typewriter terminals linked to the computer
by telephone. The major attributes of each food
are stored in thecomputer memory and incorporated
menu cycles are planned.

16. AnOn. "Is Eating Harmful to Health?" Institutions,
68 (1971), pp. 51-59.

This,is a short report of a series of inter-
views with food experts about the nutritional
habits of the American people.
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17. Anon. "Labels That Tell Ypu Something." Journal of the
American Home Economic Association, 64 (April, 1972),

There are two major options available to
protect the nutritional status of consumers:
nutrient enrichment and nutrition education. -The
results of several chain stores' efforts to develop
feasible nutrient labeling methods are discussed.
Studies performed to determine the level of usage
of the labeling demonstrated changes in purchase
patterns following the introduction of nutrient
labeling, as well as increase knowledge about
nutrients. It is'believed that food chains and
manufacturers are willing to provide consumers with
nutrient information, perhaps the next major step
may be ingredient or consumer factor labeling.
Consumer interest and pressure is the factor which
will determine the presence or absence of voluntarily
nutrition information on food products.

18. Anon. "The LoW-Cholesterol, Low-Fat, Low-Calorie Menu,
Please."' Fast Food, 72 (May, 1973), pp. 107, 252.

A major hotel chain is now offering low
cholesterol, fat, and calorie meals. Its menus
are- bra-sad on substantial reductions or elimination
of meat fats, egg yolks, butter, and pan drippings
in cooking and baking. The object is not to change
people's eating habits, ..tut _tc). give them qat.they.
want.

19. Anon. "Low-fat Hot Dogs.' Institutions, 65 (December,
1969), p. "78.."

Frankfurters with a maximum fat content of 20
percent, sausages with approxiNaIely 30 percent fat,
and luncheon meats with -less (Ellen average amounts
of-fat-are-avaIla4.4-e---from John Morrell and Company..

20. 'Anon. "Menu Planners_GAride." -Fast Food, 70 ,(January,
1971), p.

7 -
General Mills_now features a wffole lime of

Bontrae Foods--textured vegetable proteins. They
serve as economical, nutritious, convenient protein
foods and meat supplements. .
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21.1 Anon. "Mini-Meals Mean Maxi Profit." Institutions, 66
(February, 1970), pp. 81-90.

Americans are changing their eating habits to
eat more often, but to eat less each time. About
13 percent of family income is spent on food, but
in families with a working wife, 30 percent more
is Spent to "eat out." The higher percentage of
eating out means the restaurant industry will have
to take more responsibility for serving nutritious
meals and snacks.

22. Anon. "More Fortified Foods or Updated Type A Menus."
Institutions, 64 (November, 1970), p. 41.

The USDA is revising the Type A menu file to
utilize more fully the convenience. foods that have
come on the market since the last revision.

23. Anon. "New Dimensions in Products." Institutions, 62
,.(February, 1968), p. 157.

Eggless custard, puddings, and gelatins are all
.a available in a_new line of dietetic desserts. All

" are sugarr-free and low_in sodium,, calories, and fat.

24. Anon. "New Dimensions in . . . Products." Institutions,
63 (September, 1968), p. 152.

A flavor modifier that masks the aftertaste
of artificial flavors used in low-calorie foods and
beverAges as become available.

25. Anon: "The New Foods and the Market's That.Need Them."
Food Service, 34 (April, 1972), pp. 20-28, 70.

Rapid growth of the foodserice market, rising
icosts of food, and increased interest in nutrition

have laid the groundwork for product acceptance in
food service. .New products available are spun and ,

textured soy protein, as well as granular spy prole-
in concentrate products. Markets for the new foods
are school food service, hospitals and'health care
facilities, government institutions, college and
university food services, andthe fast food market`,`
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26. .Anon: "News." InstitUTIOns, 72 (April, 1973), p. 72.

TheNaticinaI'Advisory Council nn Child
Nutrition- recommends that school feeding pfograms
be made available to all children as: soon as
possible. The Council alSo recommends increased
participation in,child nutrition programs, the use
of school faCilities_for'summer feeding programs,
and action 'to insure that riew food products are
properly monitored.

27. Anon. "News." Institutions, 73 (September.; 1973), p.
26".

Advances in technology and a rising demand
forprot,ein have resulted in the development of
minced fish and peanut flakes. The.fish is stripped
from the bones by machine., It is as pure and
nutritious, yet more economical than whble
Peanut flakes are easily flavored, are nutritionally

--ectutvalent,to soy,"and are psychologically accept-
able.

28. Anon. "gutritiow Labeling." ''Nutrition Reviews, Y1
January, 103'), pp. 36 -39.

This article provides a description and ex-
planation of the FDA's new Comprehensive labeling
program. Included are regulations concerning
nutrient and.gitamin-,mineral labeling according to
a uniform.format; identification of fat and choles-
terol,contept, standards for products sold as'
dietary suppl.ments of vitamins and minerals, and

. .

establihment Of-\'ru-3es for the definition and
' labeling Jpi'imitation and artificially flavored '

foods. A general all-entompassing regplation is
stated whick_will govern labeling.

29. Anon. "Nutrition Labeling II." Nutrition Reviews, 33'
(April, 1973), pp. 133-134. '

This article presents a brief explanation'of
the second phase ofTDA',s food labeling program.
The new regulations state that the commdp.name:of*
a food must includ'ea 'statement of the absence of -

any characterizing ingredient, and the need for any
characterizing ingredient to be added by. the con-
sumer. Specific standards for ,the composition and
labeling of frozen "heat and serve" dinnes ere,

.

I

O
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.... . . ' ,. .,, .

given. The nbtrtional qUalityguidelines proposil
delineates the miriim40.rangeof.autrient composition,for a given food group.; thus" protecting the can- .

sumer against inadequate or excessive fortilication.
.,

. ,
.

1. *

_-.=
30: AnOn. "Nutritibn Labeling III." Nutritin.:Reviews, 31

.(August, 19,3), pp---.'2'6 '1264: --- .

.

The third phase"of FDA's long-range nutrition
aabeling program includes 14-final orders. Some
govern the definAon; identity, formulation, and:
promotion*of vit'amia and mineral products used as
foods, diearygupplements, or drugs. Other final
orders deal with false labeling and deceptive pio-
motibn of vitamin-mineral Supplements (especially

.

' iiitaminss,Aand D). ,ProVisioll is mad9 for., the
4establishment of common names for products, which

.

.--- Iat presenriiiiY have, confusing to the consumer.
A new,definiion of imitation foodsis'stated, as

..
',well as regulations concerning .00ds containiig
sipices,:flavorings, colorings, arid chemical pre-.
.servatives. Proposed actions stated forIpublLc

. + comment'have to do with identity standards for
mellorne and p;revine,'restructdred foods, filled
milk, and chemical preseyvati.Oe'labeling.

':

.

31: Anon./ 't --iioll,,- SanitatIon,i-Eackagiy Featurtd at . 1
s. .... dorli Food, Seminar." Corpell Hotel and Restaurant4. ,.

,Quartierly,,12' (Eebruary; 1.972), pp'. 82-83. .

. .

) .

C

1.. -. -i'Opilels eating habits may reflect emotional
-

,

.1......and socilneeds. rather than nuetitlari nelds. The
,1, . nutrition-

i

conte -n-t of many well known foods is not
.well.ynd stood, therefore package'labegstha,t give.'
fhe n rrtionarcontekit might bemisleadinc unless'

,,
.

"Oe'.. e Know the quantities of each nutrient which
.,

, ,

should be in their daily diet. .

(----'
. .

.
-

- i . ... . .,

1 . '., . .. .,

32..-Aron.4 "Niltri 'onal Awareness Needed:by Food Industryr ..
. and Customers." cornellHotel andAilestaurant. 'r

. Qua-rterl'y, 12 (February, 197) p:'82.
,,,

0 4:,..,

' 'Aire nutrition' edydation fork members of 'the .

.*food seivic.eAndustry'and for consumers is needtdi,,
..s One in five meals is eaten away itom home. Because
, this figure is risitig and due to thevij.de choiCes-

..
available.kn restaurant and *Supermarket foods;
people do not ablwaysTriake the best nutritional

. ,
. :

choices. ' .
,

e

;

I

r2 CZ, rl,r
0

1,



...

,, u. .' .
.

33. Anon.' 'ObServatials.: Let's Look Beyond Nutritiori to
rdentifyTroteiris F-oodc-Product"Development,:5
(Atgust/Sept em bpr, 1971), p. C. t

.

t'C 7

'355 Si

'' The FDA muSt change it's fectuirement o'f,a single
: standard foi'bOtsg:the,textufedform of v.egetable
.pfotejns hnd.the-prodo-.cts formed from.the spUn ,.

filaments betause,tbes'e materials have dilferent,,.:,
compOsitio.vs; functional charActeks, andapplications:

, .
.

. ,

.. .
.. ., ,

.34: Anon: "Protein Products,:. AnAlogs /of Favorite Foa.
2

Forms'." Food Seryice Maga-zlne, 32 '('October, 1970?,
pp. 38, 40. :

...
c

..
,

.

., :: , .

. We are in arwpta of consumer flexibilitye .Food
'serilice operators need to be. flexible about such' *

a . labor-Savilig, hi4hquaiity food products as meat
and poultrana/ogs. f..'

4 * .% e. ,

. 1
. g ,

c. .

3,5, '-Anon. "Service World` Repoert."'''InstiEutions, 69.
.. :(Septemli'er 1-, 1,97,1), pr.17. ,,...

' '

Scholl Innch'prograffi's are facing more rizia
rules on eligibility and 'accounting for free, ands
'-reduced price :lunches

.1

,

'3 -:Andri.. "Sounds from.Capit'al:Hill: .More Regulation, More
'Restrictions." IT4titufons,o70.(April 1,.1972),.

00

e

p 33,
, J .

- 'Responsibility-for nutri.tinaI.labeling is
bRing'placed'with the processor- -and manuactuTtr,,.
vhich means.th4e st 'i7ill. be 'passe'd o'n to the'con-
sumet: Nel,i'nurit' nal. labglibg 'is'expeceed to be

,'optional' information' buj regulpted as towording.
Fats are expected to sb.e olv'ered in.new.XDA,regu-

, laxions, a§'well .s:Type A.',1unehes and p.I'e7plated
meal's. . 6

: a

37.. 'Anon. "SoyburArl. It Looks.1.711.e Hamburger,
0

BISt .

Fast Food, 72. .4May, 1973), pp. 105'7106. .

I .
.

USDA re'sgarc7'hets re'Port;hat they believe s9y
'additives,will,replace'Oput'8 percellt'of the
nation"S,,bleat.m.Qtein 'by 19'8(4 An,everythtdg Itom
pasfaltV ordj.nSrir'extr04.ed foo4. Suggested additi

ft.

,to%rraise the, peeC:erttage:.of protefeln m:aoaronl ar . .. ..

' sop, ,fiSt'protein,:sanflolhfr end,co:ftpnsee4, and
:ilarieties;of-wheat. ', ,. .

. : 0 ,.. ' 6

,1G)." '.

4
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38,. Anon.' "The-Sv,eate Society: Lts.Care and ,Feeding.'"
Institutions, 65 (Septemb 1969), pp. 27.71.28.'

. ,

J.

..

The food operator's roll in' dealing with the. .

publie's "concern' faith dieting is' discussed.' In.-.
dications are that the fob& service,industry would
befdlly,prepared to cooperate with an established"
'national inter'es't in nutrition. The individual

. , k operator feels social andmoral pressure tg ace on
nuritiOnal probLems , but feels uncertainty as, to
prioper guidelines to follow, due to disagreement
amohg. proPessiodels and new scientific findings..

e .
. ,.39. Anon. ' '=things Presedt and Y'et To 'Come." Institutions,

e

. .

- 64 (May, 1969), p. 9. ' ,'' ,

.
.

e. ".

Oro

,

4
° "", erN

. Lysine enrichment" of bread could be a wa)! to
. provide ehe'prdper amodnts of protein for under-
.nourkshedAmericans.

40. Anon. "Trends of the Week." Institutions,.72 (May 151,
19/3), p. 2'7. - .

. the USDA-1s conducting a milov.prog.cani to study
team teaching of nutrltion educationeby classroom

' te'achers end food service ,personne.l.

. .. .. .

41. Anon. "What Cam You Lea'rnby Reading. the Lqbel?"
Copumer?Research-Magazkne; 56 .(July,-1973), pp..

25-27;e .
0 . .

, .. ,

The FDA is iMplementing a new 11,og:nat'il calling.
for spaific information pn the identity, quality,
and nutritional value of packaged foods. It has
aLs.O established the U,S.- RD40.-'s liased.on'stion.se-
hold servings. 'Under Che 'new program, food 'prOC6ssors

.. .. .

.are responsible for the accuracy of their labels,
Some:prbcessoxs.have'aitead'y -takeh.legal,,steps to .

. seek'vpdifi.cation oftthe labeling revilatio4. :

There issquestio,n° about'r.he usefulness'of the' '

f

.6

, ...sttr:L'Ant ihformait4pi b,e ilile r,equired .* . ..,,,,..%
' , I- .,..,

. 6 .

,

r A
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1 ,

4 HowSr'd,,Appledotf. "Nutrients to Go." Fast'Foods
(MaT,v1973)`, pp.. 102-104. °

.

The author is inv'orved in a series of studirs7,
to determine the nutritiOnalt%valuezf fast food,
Operation foods. It provides nutritional break:- 4,

downs .for ap.ecialty chicken; hamburgers.wand
If a nestaurant, meal is founddeprcient in a
nutxieltrofes.s.Or.AppleArf eecommends that the
operation fortify the food or introduCe new food
type to make up the deficienby..

'. As-cliaffenburg. "The EighthDecade.', Institutions, 66
°- - (January, 1970, pp 83-115.1. . .-, . .

. '..0,
.... The article is of food service%in

.

the'.1970's. F'or_tfiezajoriei of,Consumers, food
f.

f-
. : 'service will be slaridAtdazed atd,att,erapts will be *

mad.e to make it more-. 11ke "home'
cooked.'

" New- '

. a 0.
,grocessing techniques, thesrise in.consdmerism
,(tha.,t is, the'increaseddemand for knowledge abodf. .

ingr'edients and'emphssis,on nutrition as a,mean ,

;of prevehtive medicine),equipment,futures.--design;'
educatien, and labor outlOok,and social ohscience
(the need to meet nutritional vtandards and needs)

,..are discusped .
.

Babcock and Margaret Murphy. Two Nutritional
Labeling Systems." JADA, 62 (February, 1973);
-pp. 155 -161.

The effectiveness of.: (pod equivalent" labels
and labeg's listing eight nUt Tents as percentages
of the RDA's per serving wet :.;compared irCa4market'
tes,t .The food equivalent la els were more'effectiVe
in gui&ing typical consumers buy the more -**.

nu'tr'itious foods, and would bo less Costly to t'°

consumers. Interviews with 184 customers .showed.
,

a 7-to-1 preferen ce forthe F E label. ,Eighty -four`
percent wAnted nutritional labeling on all foods, -.1

..
"

.
but over halfewha,examined the lists of nutrients. -
said they were confusing or gaVe too much information.-

1.. 0.

1.

4

'C
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45. Allen Baker. and William GalliMOre. 'Substitut'e_and.
:,, ' ". ,Synthetic Food_ s With Emphasis on Soy-I)rotein,". .0..

4 .MTS.(Fehr.uary, 102)9' p,.. 184:' , ° .:%,- . .
, . '

I .,

t. (...:7- '. . ,.

., D.airy.9. citrus, And other food produc0,;have 'other
4

l -17--- ---- ''faced "competition -from 'nOvloy developed suliseitutes .,

" "ter syrithetics'pro!ducts developed In 'the pus-t. few, .

, years. Recen.tadvan es in flavoring; ,colori.ng, '0, -,

and texturing have added 'to ,the cceptab4IiCy of
Soy. bean prodvcts as, meat substAul'es*, as' have

N
adverse publicity, about,, animal fat in thb diet and

e the lowei. price of vegetable protein as.coillph'red to c..':

.1

C

( ,.animal protein. Projections ate made for= type
ofsub'stitutes to be used in, the futur4112.7; t, ., ,-*

. .

, ....

......-

46: Tom. Barrett.: "FirSt-Lunch Proram'Unth U.S.:1).A,
,, Iilingi."1-Institutions 9 66 (May:9,19'70)9'pp'; 31-35.

, .,
' 0.,

'tc,. .

sw: The USDA has' ruled that, after ;April, 1,'. .'
.

schOols may hire:food caterers to . prepare and serve
-1bhaes, and still get federal reimbursement.
Detroi:t's schoOl.system.was.,one of tFe first in

,
the:nation to. buy lunches from a'food -catering . .
service. Eachstate_hSsth'e-Erght'to eA.tabilshits own,,guide'lines, on federaf°suebsidies..''0. .,,,,.,

,
.

'.-
..v.

.

47, 'Eulalia alair. ." Low-Car Dishev.,,bie.ter:s Deltght..."
7 Institutions,, 68 (March 15° 1971) pg. 77,;41.* 9

,

O c
. ,. i

1
1This'is s diet concious 'age and ,there is ,a.;,

market for varied attractive meals tp/at meet
caloric demands. Low calorie 1 s 4hOuld be04,106

-:',1DasqdAil, a p_rbtein f6Qd, adding t,:-tables or a
% -saladf anddeseert, Cooking, met .ods dWould be

mainly broTling,',baking,.or:bo'ling.. The focus
should be on seasoning, tojo combinations, and
appearance. , /7- '1 ,- ,.

. .

. I .
.t . P .

! 0 ,
gLS8.',DoloreS-BOngolan*? El' bet/. teer;,, Fre!derick Joffe,

° and C. Oliin:,,,Dall.- "Lbw.Temperature'Handling Of
Sterili-zed FOods." ,'Food' Technology, 19 (August,
145)* '1265-126°7. ''-,. ! PP?! e. .

. s r.i ' 1'
4

, s
s

: Plum tapioca ang split' p0s' with ham '',/ere.

siu'died tp ascertain thq effect ofprocessTn.go ...

itechniqiic4:014TSTA. conventkondWand storage
f-' time 'and temperacure on tiliamin content. Tbel,-

, ',.'initial stiVeti;Oxiti of the:HTST%process over the ':

, . conventional process and 'also during .stora'g.e,ai. :. :,,',
2.,.>.

,variops tempgraturee'Por from 6 to 12-.menths' wa-,,,/,
evi'derit. The rate of, thiamin :loss was priMaill/

.

4
11

, 0 a-ftirictiqn of storage teide and tempgratu14. ,-

,
.. .- . \ 4. 6 ,,

0
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Jane A. Bowers- -acrd -'Beth Fryer. "Thiamin and Riboflavin
in Cooked and ,E-epzero-Reheated Turkey." J.A.D.A.,
60 (May, 1972),..pp: 399-401.

This study compared the effects ,of gas and
microwave ovens cin thiamin , riboflavin,,moisture,
and fat content of turkey muscles. The type of
oven had no effect on thiamin retention, but
muscle heated by gas had more riboflavin than
muscle heated by microwave.

50. M. F. Brink; M. Balsley and E. W. Speckman. "Nutritional
Value of Milk Compared with Filled and Imitation
Milk." American Journal of Clinical Nutrition, 22
(February, 1969), pp. 168-179.

According to present information, the fat used
in many filled milk and imitation milk products is
based oh hydrogenated coconut oil, high insaturated
fatty acids and low in essential fatty acids. The
use of this fat for children and people on fat
modified diets is questioned. Products identified
in this report as imitation milk indicate that they
are not replacements for milk in protein, minerals,
or vitamins.

51. Joan Bukas. "Breakfast is Boring." Fast Food, 72
(March, 1973), p. 8.

44.4c. Of an average of 3.9 family members, only 2.9
are present at breakfast. This may be an indication
to food service operators and manufacturers that
stronger breakfast business could be developed in
restaurants and schools, Appropriations by the
federal government for' school breakfast programs
have risen, but the use of the vitamin fortified
cakes, approved by the government is criticized for
encouraging poor nutritional habits.

52. I'. H. Burger and C. L. Walters. The Effect of Process-
ing on the Nutritive Value of (Flesh) Food."
Proceedings of the Nutrition Society, 32 (1972),
pp. 1-8.

This paper reviews the effects of curing, heat -;
processing, freeze-drying, freezing and storage, \

and domestic. handling on the nutritive value of, V"'

'`flesh foods. Recommendations fot future invesci-
gaCion are included.

11.4"4-4"4-

,.J
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53. ASusan Butterfield and Doris Bowes Calloway. "Folacin
in Wheat and Selected Foods." J.A.D.A., 60
(April, 1972), pp. 310-314.

Wheat fractions and bread made from these
fractions were analyzed for free and total folacin.
Of,,the wheat fractions assayed, germ and bran were
hiOhest in folacin, and whole wheat flour had
twice as much as baker's patent flour. Folacin
content of single strength orange juice was retain-
ed in the frozen concentrate.

54. R. F. Cain. "Water Soluble Vitamins--Changes During
Processing and Storage of Fruit and Vegetables."
FoodTechnology21 (July, 1967), pp. 60-69.

With thre exceptions, heat adversely affects
vitamin retention, and the response to other
environmental factors is mixed. The effects of
washing, 'subdividing, blanching, cooling,\irradiation,
freezing, and dehydration on nutrient retention are
discussed.

-55. Doris Howes Calloway. "Dehydrated Foods Nutrition
Reviews, -20 (September, 1962) ; pp. 251260.

The effects of dehydration on all categories of
food are discussed. Under the best conditions, no
dehydrated fo.od could be expected to be superior in
nutritive value to the-4orresponding frozen product
due to the many steps.in.processing where nutrients
may be lost.

56. K. C. Chen, B. S. Luh, and M. E. Seehafer. "Chemical
Changes in Strained Peas Canned .by 'the Aseptic and
Retort Processes." Food Technology '24 (July, 1970),
pp. 821-826.

Strained green peas of 9.6% total solids. were
canned both by aseptic and retort processes. The
aseptically canned product was lower in titratable
-acid and higher in pH-than was the retorted:product.
Aseptic canning allowed a higher lever-f free
amino acids in the canned product._
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57. R. S. Clausi, "Improving the Nutritional Quality of
. Food." Food Technology, 27 (June, 1973), pp. 36=t40.

The food industry can nutritionally modify
food to make the long-term consequences of poor
eating habits less severe. Nutritional modification
can be accomplished through fortification of con-
venience foods the use of food analogs, and
nutritional adjustments. Nutrition education programs
are necessary to help consumers use nutrition informa-
tion. Foreseeable marketing, regulatory, and technical
problems are discussed.

38. Merrill Cohen. "Letters to the Editor." Fast Food,
72 (March, 1973), p.

111The average consumer may not use the informa-
tion required on food products, due to a lack of
ability or a lack of de ;ire.

59. Sylvia Cover and W. H. Smith, Jr. "Effect of Moist,
and Dry Heat Cooking on Vitamin Ret,ention in Meat
from ReeT Animals of Different Levels of Fleshing."
Food Research, 21 (1956), pp. 209-216.

Thiamin and niacin retentions ere'higher in
the meat of bxoiled than in the meat of braised
steaks. The meat of oven roasts contained less
thiamin -bu-t more niacin than the meat of pot roasts.
Evaporation from the surface of the meat'during
cooking by dry heat, or washing of the surface by
condensing steam by moist heat may be significant
factors affecting reteneion of thiamin and niacin.
Internal temperatures may also affect thiamin
retention.

-60. Kathleen Cutler. "The Nation's School Lunch Program."
Cornell Hotel and Restaurant Quarterly, 9 (August;
1968), pp..10-19.

The 1968 scope of the school TuliCh PYO-gram
given, complete with calculations on the number of
meals served and to whom. The international and
national history and provisions of the school lunch
Or"ogram are stated, as well-as- reasons- for the
implementation of the Type A program.

:1 7, 3
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61. E. J. Day;-1 E. Alexander; H. E. Sauberlich and V. D.
Salmon. "Effects of Gamma Radiation on Certain
Water-Soluble Vitamins in Raw Ground Beef."
Journal of Nutrition, 62 (May,-1957), pp. 27-37.

The destructive effect of irradiation on a
particular,. nutrient depends largely on the medium
in which the nutrient is suspended. Gamma radiation
of raw ground beef resulted in destruction of
riboflavin and pyridoxine. Little of inositol,
niacin, or tryptophan was destroyed.

62. A. P. DeGroo. "The Influence of Dehydration of Foods
on the Digestibility and the 3iological Value of -
the Protein." Food Technology. 17 (March, 1963),
pp. 3'9-343.

The nutritive quality of proteins in twelve
different cooked food items was compared with that

...
of the corresponding cooked 'products after dehydration
by practical methods. Dehydration id not result
serious damage to the protei, Generally,' dehydrati
in hot-air-showed more icationsof slight protein
damage than did ay drying or freeze

63: Department of Health, Education and Welfare. "Consumer .

Register." Consumer News, 3, supplement (March 1,
1974).

The FDA has delayed the effective, date for in-
creasing iron levels in bread and flour products

.) n until January 1, 1975, in order to consider the out-
-c ing held to voiv objections to
i, .n richment. Reasons for opposition to enrich-
ment sted. There is fear tom. ichment may
become Mande

64. Department of Health Educe and Welfare "Consumer
2, supplement (OctoberRegister." Consumer Ne

An announcement of`- the dead -line comments
On theV.19.* popOsal to amend the standard o
3dent1ty for certain milk products is given. The
proposal would allow additiOnb--f-144-ers_am...d
stabilizers - - - - - - - - -_ - 1 1 -

1 1

4
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-65, Mary S. Eheart. "Effect of Microwave vs. Water Blanching
on Nutrients in Broccoli." J.A.D.A. 50 (March, 1967),
pp. 207-211.

Broccoli was blanched by- microwave and water
methods, frozen and stored for, a$. long as a year.
The microwave blanced broccoli was higher in total
acids; ascorbic acid, and percentage retention of
chlorophyll. After frozen storage and-booking, the
microwave blanched brocColi was lower in pH, higher
in total acids and ascorbic acid, but lower in
chlorophyll than the broccoli blanched in 100-degree
water. It is indicated that the largest loss of
ascorbic acid in the frozen broccoli was caused by
blanching while the largest loss -of chlorophyll was
due to cooking.

66. Gladys J. Everson; JoAnne Chang; Sherman Leonard;
B. S., Luh and Marion Simone. "Aseptic Canning of
Foods II Thiamin .Retention as InfluencedbiLProcess-
ing Method, Storage, Tithe and Temperature, and Type _

Of Con 'finer. -" Food Technology, 18 (January, 1964)
4 -86.

A tomato jUice concentrate, strained 1imla222g...ams-r--
were processed by asept-io:-and con- ,.

a canning procedures to compare the amounts
of thiamin lost. Thiamin retention signifiCam-tly__'
imprbved"whe low-acid fo-o.ds are.processed.aepticalIy.
Some-thiamin ,-was lost from all three groups during,
storage, due to some extent_to storage temperatures.
Processing method id'not seemfb-affect'--so-trage_
losses.

67; ,Gladys J. Everson; JoAnne Chang,;-teonad
B. S. Luh and Marion Simone. "Aseptic (Canning of
Foods III PY'rt-doxineRetention as Influenced by

ethltorage Time7and TeMperature and
Technofii&i, 18 "January

Strained rita-beams, strained beef, tomato
juice-Zoncentrat.e were processed by,,,canning
aseptically and conventionally. The low -acid
products exhibited little difference in pyridoxine
valu.es_ail&xthe procedures were completd. Loss
of pyridoxine after nine months of storage-was
approximately one - fifth- of processed values-and. was
independent of method and container. Tomato juice
retained full pyridoxine values throughout process-
ing and storage.

_ i :175
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1Z.
68.. KitiTV,1-, kerx's. "Communicating With the 'Consumer:

Natural andS-yn_t_b_e_tic Nutrients; Special Report:
Part III." Fonoduct Development, 6 (August
September, -1172), pp. 61-62.

The author gives a brief sketch of the history
of the discovery of natural nutrients and how they
came to 1e synthesized chemically. The production
of syrTlietiC nutrients in mass quantities became
a boont),O man by making it possible to nutritionally
improve/the food he eats and so'benefit his health
and prolong his life. The author suggests that the
popula ion-ha informed about these synthetic nutrients

pr, stinting them in terms of their relationship to
cerre ponding natural substances.

69, FDA. 7Food abeling." Federal Register, 38 (January 19,
19,73), pp. 2123-2164.

This is the official' public printing of the
/third phase of FDA's nutritional labeling actions
'and proposals,. --The document first discusses con7
sumet comments to proposed nutrition labeling then
deals with the consideration of new proposals con-
cerning cholesterol, fat, and fatty acid compositiqn
labeling. New proposals were set forth concerning
the definition of imitation foods, and foods contain-
ing added flavorings, spices, colOring, and chemical
preservatives. The report of public hearings on
special dietary foods is given and labeling state-
ments are recommended, -as well as definitions and
standards of identity. 'Requests for comments are
made for prospective requirements for manufacturers,
packers, and distributors of food.

70. FDA. "Food and FOod Products." Federa' Register, 38
(August 2, 1973), pp. 20701-20 50.

Regula are dipcuss concerning applic'atioi
of the term "imitation" to oods and an announcement

concerning the da e the regulations take effect..
A final order is stated oncernirig label statements.
Effective dates are an ounced"for labeling Yo comply,
with FDA findings on oods purporting to be or repre-
sented for special d etary uses, as well as for foods
containing spices, lavoring,coloring, and chemical
preservatives. St tements of policy and effectiye-

--ness dates are gi en"for vitamins A and D, folic
acid,"potassluv; iodid, and kelp. .Orders are issued,_moo s with o standard identity and ,dietary
supplements of vtiamins and minerals, foods packaged

t for use in t zpreparation of "main dishes," common
-names-forn nstand-ardized foods. Comments are te-
quested.
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FDA. "Cereal -Flours and Bakery Products; Improvement
of Nutrient Levels." Federal Register; 38.(October-
15, 1973), 1;4)". 28558-28564,_,

Objections to enrichment of baked goods are
stated and discussed. The proposed amendments are
modified and accepted. Identity standards are given
for enriched flour and enriched. bread, rolls, and
buns; statements of optional ingredients on labels
are given.

72 FDA. "Food Labeling." 'Federal Register, 38 (January 19,
1973), pp. 2124-2164.

New and revised FDA regulations on information
panels, label designation of ingredients for-
standardized foods and nutrition, cholesterol, fat,
and fatty acid labeling axe given. Also, proposals
ilor standards on imitalqonjoods arld_foods with,
added flavor, exemptions2f-rom revairements, the
nutritional labeling of frozen desserts, .vitamin
and mineral supplements, and special dietary uses
are discussed.

73, Brian Fox and Allen-Cameron. "Cooking and Diet. -"
Food Science--A Chemical Approach, 2nd ed.
(Lowden: 'University of London Press Ltd, 1970),
pp. 273-304.

The book's focus is upon the functions and use
of food-as,related to the human body.' Cooking
methods and their effeots on nutritive valde of
food are discussed.

74 Food and Nutrition Board, National Academy of Sciences.
,General- Policies in Regard to Improvement of
Nutritive Quality of Foods-from (National Research.
Council: Washington, D.C., 1973); pp. 1-6.

Restoration of nutrients lost in,food process-
_ ing has long been reoognized as a means of improving

nutritional values of food. The Food and Nutrition
Board endoYses enrichment or fortification under
certain specified conditions. TheLBoard encourages
the, development of new economica/ly advantageous
foods-to provide superior nutritional quality and
greater variety-arid acceptability.

-

.

'RP
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7'5. 'Berta Friend. "Enrichment and Fortification of Foods,
1966-70." National Food Situation, 142 (November,
1972) , pp. 29-331.4

ItsBas 4-on a recentisurvey covering 1966 -7.0, en-
ric ;-n and fo fic ion,supplemented-nutrients

1970 d supp occurred,in'the following- t-. I.

_pApek,,,,,e"1-: thiamin 40 percent, iron, 25 percent.
-;---.2_._ . ,

IT, 20 per nt, riloflavin, H,percent; vitamin ---1------1$ -

A value, 10 rcent; ascorbic' aci4, 10 percent;
vitamin B

\

percent; ,andvitamin
2'

2 pairPnt.

Labeling. Federal Register, 38 (March 14,
, pp. '69149-6975.

This is the official printing of follow-
action to the January 19, 197, publicati-OTOI

.nutrition labeling regUlations by the FDA. A
the food label information'

he.previous document Is prese
ments concerning nu ition

summary of comments
panel suggested i
ed, as well as eling
Unending e ,.question of manda y ad nce) .

CommentS were received 'dealing with lab- ing,of foods
-with information on cholesterol, fat and fatty, acids,
common names for nonstandardized nds-and some
standardized 'fo-ods--;-1--p-rin-ciples :n -d guidlines for
the labeling of-frozen dinne s; and utritional
quality guidelines for fro en ",he and serve"
dinners% Proposals are pre d for beverages
wit no juice content, common am d content

' fo frozen,"heat and serve" dinners,, and common,
ames for foods packaged for use in preparation

of dishes or dinners. -
J. A. ips and D. M. Graham. "Reconstituting Pre-

plated en, Meals with Integral Heat." Food
Technology 26' (November, 1972), pp. 76-82.

Integral, t is produ ed when _electrical
energy is t - nsformed t qtgenerated On the' in
side, surface, ofa s cial casserole id- h. Large

%slots of 'froze -Beef nderlo anched peas and
'vrpotatoes were heatkwith, integral heat, and
ascorbic acid levels were determiel/
that vitamin C loss for peas and-po atoes was
significantly higher using. convection heat than
Integral heat. .

61

4

r
1, t^ 0
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77. C-.--F. .Garjes,-and R. Jr ,Smith. -11Nutritive-Anafysis of
Frozen Fully Cooked.Institutionar Foods," Food
Technology, 24 (September,,197Q),pp.-49-50% 52, 64.

Methods fo,--the analysis , of fully cooked, frozen
:repared foo wer developed in-uTdAr eo facilitate

,,-7-------13

selection . foo suitable for special diets: The
author p- edict changes in, laws concerning food
handli g and rocessing.

78 :

2 . /,

/
ft--.' "Menu Plennei's Guide." Fast Food, 732

(June, 1973), p. .,.5. , , I','''.
4 .InJuly of 1973 General Foods will put, the

-firstTu-tritionally fortified gelatins (fortified
with iron and vitamins A and 'J -oi the food service
market. ---

A

, .

. Goidhlith.' I ermal Processing
)f

of Food, A Review
fn The_Rax..14-"leview of Nutrition and Dietetics, 13
f
_ ,......,..

dited by Geoffrey A. Bovine, S. Karger, and 'A. G."

Basel' (Switzerland -, 1971) , pp. 165-1.93.

The effects of heat processing and storage:on
__the nutritive vafue_of raw_foods is discussed. Lt

found that by, the use of HTST blanching utrieive
value could be retained with no sacrifice in quality.
The need for,temperature controlled storage is
,clearly, indicated to preserve thfamine. 'Speculation .

about future trends is given.
.

.

.

$b. ,
Samuel Goldblith;.Marcus Karel and Graham Lus,"k:

I
, "Freeile 'behydrat'ion of Foods." Food Tecpnology,,,..

--, , 17 (February; 1963); pp. 21-206-.
. )7 t

_,..---

Dehydrd-tiOn and subsequent-storage-yproll'uce,
ill-defined changes thought to he- related to food
'protein. Ihe changesi`incldde toughening of the
tissue of seafood-andimeat products and lowering
of their.water%holding capaclty-: Changes' are7

,-usually attrib -fed to de urizatIon.of protein:,%'
probably th ugh i r,a- ized" high ,concentrations of
salt: ' -

.

/
'

. ..

.4.,
1''er-..:

r. .- I,
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81. S....Goldblith;AS, tannenbaum and D:..Wang. "Thernial,
aitd 2450 MHzMicrowaverEnergy.Effect.on the
Dest'nuction of Thiamin ." Flood Technology, 22.
(Octob , 1968) pp.` 1266 -1268.

s estruCtram,2-of thiamtri in'a pii 6.8_ThO-Sphate
buffer ,solutiom was "determined using conventional_ ,

mic,rowa1)-e, cooking methods. -Itwas. shown that the /.'
degree of destruction of thiamin by microwave
energy was due solely to temperature and that'ilticro!-- _
waves per se'haye no effect on the destructign of
thiamin .

..
.

.

82. Joan Gordon and Isabel Noble. ::Comparison of Electronic
-vs .-' Canven tional cCoo king -61 Vegetables." J.A.D.A. ,

5 35 (March,...1959), pp. 2.41-244. .,
4 .t . .

acid. Flavor,. 4dlort au,d-a-Scorhit acfd retention in
.

vegetables of the-cabbage famiay cooked bY boning
. . witer,'pressure s'aucepan,and electronic range .

methods have,been,stu4ed. Vegetables cooked in.
boiling' water were milder., in flavor andgr'eener'
in color than tilose:cooked by either of the other
two methods. The mean percentage retention's of`
ascorbic acid in vege:ta61..es cooked in theleperonic
range were ,greater tAan those in samples cooked,in._
the pressure sancepan;-these_in turn were4reater
than in &apples cooked'in bailing water. ,

83. George G:' Graham''. "Dietary Proteil.; Q
and-Thildien - V,]4 Corn Soy-=W

(S:legt-eKber, 1972), pp. 280-286. ,

4

A corn-soy-wheat macaroni with 21'perCent
_protein was ,evalu=ated in feeding trials with mal-
nourishad infants.s.Digestah'ility of the protein
was'" dose to tha't of modiffed cow's milk and net

*iptate'in utilizastion was approximateiy 75 percent
of-that_of, casein. The biological value was .

demaristrated in init-lating_rcovery of severely
protein - depleted tests,in_Perb, .

Brazil, and the Southern U.S., the product; has been.
shown io be highly acceptable.,

.

lity in IntantS
caroni."

b
4
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84 DaVO Hanks, "$1! Sohool Lunchl." /Institutions,
65 XSeTtem.ber 15, 1971) ,' p. 27.

One billiOn dollars heye been app roved.for
,sehool luncWand. re,lated.programs. MoStiof the money _

. go.s to the 50 states,.a smaller proportion Lar.:-
.- .

. nutrition education, and ancther Portibnifor federal
% administration of the school lunch program. ,Schools.

will receive money,partially,to pay for all 'Meals 6-

and additioftal money tocnygr the cost of those'.
students whp;c4n,not afford Ito pay anything. Further

f
-'f.unds_wi,lr go `for food service eq.uipMent

.
1 ..

.
.

-85f DavieCHanks. "SohOOls Start Nutrition.,Educ&tion:1
.

I'nstitutidns, 69 (September 15, 1971).,-p...27.
, . -

The Dur,ham, North Carolina s chools are. .

d ..

iRplementing a nutrition education program ftnaed .

by the Office Education, HEW. It is the-Only one'
t* of eight education pilot pnogiams where monies w.ent:'

for fo'od service. The program involves both children
' . 'and their parents'id ciassrOom and.kitcten. training.

.. ,

. -...
, . . .. ,..

,8t. David' aduks. "Day' Care ---A $10 :Billion. Baby." Institutions,
7'O (Febr:Uary 15, 1972),-,Tp.--51r60.. .

-.. ,..,.

. ;
, 4

-4

Day ,care Tacilitles are iperedsing in number
and importance. FOod service is%playing..an i'n'cneasingly

i. 0 ...

imp.ortant role in these schools. Nutritilou infoTmatil'ons.,
is inculcated by allowing the chifdrgn to particip'ate

. .

in the preparation of food 'and by. planning total. .- I ',
_ ..

.
.

experie'Aces dealing. with food. . , . .

, ,* .,,..

-,' -

. 7__ ' , ,
: - A

w . ..
r r

87'. Judson Harper and,Bachard 'Jansen. "Nutrient S-tah-dardo. I a

o . .Menus. 'Food tecthnology, 2'7 Otinel...1975), pp. 48-4.92 ,
.

, . ---- ,

Menu crlannings.based on meeting specific nutricgpt .-: ---

requiremepts.has: important-advantages oven planning
,

on tthe bail's of 'food:groups. For example, Often '"
_ food- ite4asdo not' fit into one specific food group,
Abut are composekof.seveTal food types. Require-
ments' fbr Nutrient Standard Menus, .techniqufs de-

,

.
weloPd (iricludipg the abacus method, computer, and

t.. . .group mgthods), and applicatiogs Of the"NMt are-.
,-iscussed._ . .

I__
. ... , ..

.

.



-'370

t

.

.
..

..! .88.'Ll'HarVey- He'arl. '"-Fedds of the Future." Cornell Hotel and
. , Rstaurant Quarterly, II (August ;.1970) , pp.' 18-20.

s.,'. . . ,

In the year '1985, pro teiTC.requiremen ts mdy.. ,

. be met by high pTiltein grains, imitation ,milk, the
substi.tution _of' coconut oil for but teT fat, soy.

.

protein for milk -protein, algae protein. grown oil.'
sewage, p_Sh flour, and petroleum prot,ein.' Foods'
fl.billnew r-ice strains, and° improve41xuits and
vegetables w1,11 Meet the tequ±remerits for carbohyTrates ,

-fats an.a .minerals
.

.- .

89. Ed*ai-d J.' Hekmane,"''.'4J.S.D.A. Gives, Spe4ifi`Cations fdr
". T.e.xtured,...Vegetab3&Prot.ein Product." Mod.ern Schools

Magazihe ISeptem<ter, 1671) , pp.' '13:14% .

. :,a
- .

This article §rAtiftes the yee: of TVP in schoo '

. food lunctes. as an .alternate to .mes..et part of the
mirtililuni requitevilents of two ounces 'of cooked meat.
It, ciust b prepared and served .'ill comhinati.owith

/ %groilnd or dicbd medt an"..6i shall -not exced 30, parts
in 100;. The ingreditnts. ,are silt&ififed as well* as, -chemical composition and biolog.4a1 *ValLies.

.s .e . ' 0
0 . 4

, % , , v..' . ,

.
$,

. ,.

9'0.. -E. W. ITeldendpornT A. P. deGroot; 10. X. .van .der Myll
. ,

.
. V.ekker; P. Slump and Pt.. J. L. Williams.' "I$Litritive

.

4olue of Canned' Meals." J:h. D.A. , 58 EMAy, 1971), ,

pp. 4 34-4 4a... ..:
h

-1 .....

t. . q '-
,

Meals .consisting of meat , vegetat.les:,--pujsit's, ..,

. and potatoes were, studied kbr , th4. effect kf, heae : ,

. .

sterilizatidn and. pTolouked storage onpAtritive
.. value of 'the canned- grod-up;:.'. C.onsiderablelOsses

were noticed in vitamin A, thiamA, .1,niacin, 4dnd' '
pantothenic . acid both crufing stefil.i.ill:tion alld .

.7)
.

,

. Stores e .. The 'peoteiil 44alit.y :of -moss; pebduces. .
e , dect'eased slightly ddring sterilization and ' . .

further auying. storage. The nutrPeiltcontent of .

4 the, caved l'odds showed deficJ.encies of Ca:; *t

... vitamin _A, thiamid,
/

. ailed riboflavin. ..
'

1'

4.

a

'-/

A

I

c.

II

. I

.

'
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91. A. Z.114dson. "ilut6.tive Value -of' Instant -Nonfat Dt.y i

, Milk." FodTeChno14.gy, 10 (May, 1 56) , pp. 221-2,2-4.:-..

: e
,,

41 ',
4

` 4 On a reconstituted liasis,..the thiamin ,.,
riboflavin, niacin, pantoChen.ic ac,id ,_ "and,-

. . vitamin B `contents of, tk.7Q brands:of instant non- 0 0.
. . 6,,

,, 'ftat dry milk a:rt :es seri 44,11y. equal.'t; thove of fresh

.
milk samples. The, ascorbic acid content of nonfat

.

diy milk is low and ,may by .0gcrea'bed0 by. conversion
.

to_ instant powder, but as' ilk is not -a 'strong'. .

600.r,ce of vitamin C, this is of winilittli .ithpoxt.anCe. ,

.

i..The' coriv'gision of. nonfat di-y_ milk. to instant b37 a. ' '.

.

.4omm'ercial process doe ,not measurably changethe
thiamin°e, riBoflavi , nicotinic acid,. pantothenic :

A . ... 0 acid, or.' B6 conuent.. ...',.

.1
.

,
.. .

° .. .
q

... ..,

,

. e ..
o

c . 4

92. . 'D. F. Holl.ingsworth "The Nutritional. Value of 4.. i.D..
Foods'" in S. Cotson aid DI. B. Snii.th FTeeze-Dryinp,
of Foodstuffst4(Manche'st.3r,, 'England; Columbine Press

. --,. . i

v
.' Ltd. , f963)-', 'pp -° 149136:

4 o
a

. .

Pe° ctin , iLon , riboflavim, and qqicocialic .acid°
values ,arV little 'alfactecf, b7; dehydration :andtbrag*e-,

. eltereas vitamin A may be' partially d,eptrpyed by
.... . oxidation in unsatisfactcty, Storage.. vitamin.0 ,is . .

t
-;---.. affected, fey - -dehydration band storage, and', ill:*dmin

enjoys fairly _gooPrvelettAion
of

when sulphite
°

,

.,-* is Uspd. Storage condition; :o4 dehydpated food'
. ..

' are vgry important- -air, moistuee,.cAna' tipa t are "dal

destrthetive .Coo3ced deh5,drated foods sh,v11d .be
-

. .
. .,.

. .

\'. nuCritivell Similar to fKesh if excqssive losses.. -
4
.0

. . , e.
. ..

alhave ot -been incurred during stbrage. -0t.

.. ,

-

0
. .1

.

. I
I 0.

e . '0, .:, '. '
a ' ' .. ' w

4 ..- 1, . ...0 . , t
V

. 93.- Dorothy Hollingsworth., -"Effects of. Sone',New ProducttOm
and POepssing Method's on Nut-rifiv -Val:lies,"

,.
. .

' . J.1'. D.A. ; 5,7 (Septem'ber, 1970) , 41p . 2467219. '- '

.
,4 ' '- . ' -, . e

w ,
Ch in agricultural Inethbds a:ad 'f'.7iod*. , .

, -

0,pr,,,ceSsing
-

nutritivemay affect' the nutritive v pued. df the
. . ,

- '

oodS ye; eat.- -'T'o apLiment such changes necessary ,...

intevaluating food consumctjon of a ndtian--tIve .114

.
/ author eports on .a^ program of studies f ..differ'dnt .

' ,

'foods that is liatng 1taTried °lit iri, the United .

.

r.
Kingdoe., %The .,effect of ,piol.,e4siri illettto6 of. .9 0 ,

foods for ycung childTen is sas6 .Con'siderad by 'thee.

4,1

. authoT.-

..
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t94'. K. +loppner; B. Lampi and D.'s-E "Tolac.iia

-'..A.,cst-ivity of Froze i 'Convni,ence
63 'Novemb'er, 1973)*.pp. 536-;55$.-:-. ,

.

. i

Thirty ptepared fii`ozen'.cOn-veniencedin. per.s Oere .
analyzed. for .free and.toeal.,folackn activity. ,

e

T5e.
bulk of :fplacan . actiyity as contribbfed by-. ,

4

4

4: vegetables,,, witti.votatoes and meat' 'fi,11.owing in ,
that',order. Addition'al 'losses -duet tO:Y-treheaking Of7
the dinners were not sigriif.ioAnt for ZrFA,, but FF,A

. 'values decreased with losses aVe'r,agilng .22, percent.
- ,TWelve model dinriers 1,iere"choseri''acco.r4ing to resent ...FDA. regulations and minimum folacin .levelocdlculations.

were .12 mcg. /100 kcal and/Or :41 mcg/diAer. . , .4

0 " \ %

° A ., ..0 c .95. Richard .Trisen-.and Judson Harper., ',;Nutritisq..n.al. Aspects, .Of Nutrient Stiindard Menus." Fo-'4V,Techno:logy, .28;
Oanuary,,, /9.74); pp: -62-67) , . '

, ! i NSgand food-g,roup.based. menus. are both subjeot
,rio the same. difficulties in, o4eeiriing actual food

sompositiori., The artic.le^.states 'ploits 'that. Mist° .'
. be considered`wgen ;planning a me'al -by the NSM method.

..,

A' n

0.
(44 . .,. ...
,f < -. , .

-, 0 . t
4 96V. R, L. Jenktn'S. "Freeze-Dried Foods ..". 'CornelLtiotel and. Restaueane Quarterly, 9 (August, 1968), pp. .20'-2£L.. ,

. . ,

The ,article' A" efines. freeZe? drying and..describes.
11,,tne proce,gs. 'It 1i.s.t'S ,advantages and 'disadvantages
..I.o,f freeze :dried foods.%

°°;

8 I I
'c'"a IIS r . .. . . .97,. LcesliFse Kahn and G. E.'Livingston.. "Effect. of Heaine 6'

r. Methods on Thiamine Rete.n.tibn in' Fresh or FrozAen '`'....
Prepared F.Oodel'" Journal o-ft., Fo'o'd Science, 35.119 15)*

'pp. 349-351. ..
.

. ..'.Thiamin e.tetions 'were determined in beef .....
. ,. .. stew, chitken a la king, shrimp newburg,, and peas. .. .

." in .cream° sauce in, .tIrefrpes,hly prepared s.tate, frozen
f " "' 'and eheated with microwaves, infrared heatthig, or .

6%
. boiling water, immersio.n. iTlie* average thiamin re-,.

4 teni4.4as observed werehighesic in frozen-Microwave'
. ' , 111.e.a.ted., nexk ip frozen-infrared .heated products... ahe lowest reteiqion was irr.the eresh hot products ...,

4,. 9'' '. afsper,°,..thrge hOur's of ho!lditi,g . . ... % ° ...,- ..,, ,
.-

., k.
0 °I

t 4 ' 4,, "

0

t

.
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98. Endel -Karmas; John Thompson and David Peryam. "Thiamin
Retention in Freeze-Dehydrated Irradiated Pork..."-
Food-Technology, 16 (March, 1962), pp.4107-108.

Thiamin retention was measured in freeze-de-
hydrated pork irradiated at different levels.
Irradiation between the levels of 0-4.5 megerads,
gave no significant destruction of thiamin , but
freeze dehydratin- destroyed about one-third of the
initial thiamin content.

99. Arnie Katz. "The Big Debate: Should FF Be Fortified?"
Quick Frozen Foods, 35 (August, 1.972), pp. 54-55.

Many frozen food packers are considering bolter-
ing the nutritional content of their frozen foods
with vitamins as an aid to producing foods that will
contribute to a more healthful diet for.Americans:
Fortification is one tool manufacturers can use to
meet FDA regulations. The danger of a "vitamin race"
of overfortification between food manufacturers could '
be diminished if additives were regulated on the basis,
of protein rather than calorie content.

100. Stephen Kech. "School Fooi seTvice." Fast Food, 71_
(November, 1972), pp. 48-52, 54, 56, 60.

School lunch directors,are trying to encourage
children to consume nutritionally Valanced meals
by t.esting various new foods--including ethnic foods.
A list of foods that meet or exceed USDA nutrition,
standards and, at the same time, present a palatable
meal is included in the article. Parents object to
the use of prepared meals for their children, favor-
ing instead food prepared as it is at home. Rising
labor costs make "like home" preparation increasing-
ly difficult, but satellite kitchens may be one
answer ta the problem. Parents generally object to
the use of fortified cakes, pies, and donuts, for
school breakfasts.

, 101. Lois Kilgore and Maybell Bailey. "Degradation of Linoleic
Acid During Potato Frying." J.A.D.A., 56
(February, 1970), pp. 130-132.

Linoleic acid degradation occurs in fats used
for frying: The percentage of linoleic acid extract-
ed from fee following the frying of ten pounds of
potatoes was highest for cottonseed oil and lowest
for shortening, with safflower oil and corn oil
approximately even in between.
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102. Lois Kilgore and Frances Windham. "Degradation of
Linoleic Acid in Deep-Fried Potatoes." J.A.D.A., 63
(November, 1973), pp. 525-527.

Frozen, deep-fried potatoes were fried in a
blend of cottonseed and soybean oil and then frozen.
After six months in the frozen state; the potatoes
were heated in deep fat, in conventional ovens, and
in microwave ovens. The percentage of total fatty
acids in.the first pound of potatoes reheated was
greater than in the twelfth pound.

103. Amihud Kramer. "Storage Retention of Nutrients."
Food Technology, 28 (January, 1974), pp. 50-51, 53-
54, 55, 56, 58, 60.

Some nutrients (total protein content, caloric
value, niacin, vitamin A, and minerals) in freshly
processed foods are retained for very long periods
of storage. At high temperatures, retention of
these nutrients can be significantly decreased.
In order to comply with labeling regulations, the
processor can (1) declare nutrient levels substantially
less than levels assayed immediately after processing,
in order to compensate for storage losses, or (2)
store the processed foods at temperatures low enough
to ensure nutrient retention.

104 Herman Kraybill. "Nutritive Effects n Foods Sterilized
by Ionizing Radiations." Nutrition Reviews, 13
(July, 1955) pp. 193-195.

Thermal treatment and freezing of foods has
drawbacks, like the cost of operations and the
storage space required. Radiation sterilized food
does not have the same drawbacks. During radiation
sterilization a dosage exceeding five million rep
must be used to inactivate enzymes and prevent the
breakdownof food. The reactions of the different
nutrients to the irradiation process is discussed.

105. Williard Krehl and R. W. WinterS. "Effect of Cooking
Methods on Retention of Vitamins. and Minerals in
Vegetables."' J.A.D.A., 26 'December, 1950) pp.
966-972.

,

T-17-elv-ezdifferent vegetables representative of
hose used by the average homemaker were assayed on
the fresh basis for a variety of nutrients, then
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prepared four different ways. The data- obtained
clearly showed that the greatest retention in minerals-

--arid vitamins was obtained when vegetables were cooked
without added water; the least retention'was found
when-water to cover was used. --

106. Anne Kylen; Virginia Charles; Barbara McGrath; Janet
Schleter, Leeta West and Frances VanDuyne. "Micro-
wave Cooking of Vegetables." J.A.D.A., 39 (October,
1961), pp. 321-326.

The amounts of ascorbic acid retained in seven
fresh and three frozen vegetables were not significantly 0
different when the vegetables were cooked by a convention-
al and a midtrowave method.

107. T. P. Labuza., "/Effects of Dehydration and St4iage."
Food Technoldgy, 27 (Jan ry, 1973), pp. 20-26.

Due to the fact that nutritional labeling
may soon become mandatory, it is important \for
procesors to predict the extent of deteridTation

e c
of nutritivd"factors during processing. To predict
nutrient losses, a researcher must know th .00k-

ing time, the temperature, and the moisture 'content.
The effects of dehydration and storage on seVeral
different foods was studied in connection with
protein degradation and the loss of biologicat1 value,
fat, and water soluble,,. vitamins.

108. Paul A. LaChance;.Arvind Ranadive and Jonathan Mates.
"Effects of.Reheating Convenience Foods." Food
Technology, 27 (January, 1973), pp'. 36-38.

Three .experiments were performed to compare

from canned and frozen convenience foo , before1,,

assay values for reduced ascorbic acid and thiamin

and after heating, with the values repo ted in
Handbook 8. In all experiments, the values showed
-discrepancies. Reasons are given to explain the
discrepancies. The results indicate serious con-
sideration about supplementing convenience foods
with additional amounts of micro-nutrients.
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109. Paul A. Lachance. "Basic Human N trition and the RDA-!
Food Product Development, 6-(D cetber-Sanuary, 1973),
pp. 64-68.:,

Nutrition is the relationship of food to the
functioning of the body. ood choices are the
result of the sum of a pe son's culture and traditions,
desires and emotions, ch racter and experiences. The
RDA's are intended to serve as goals'for planning food
supplies and as guides/for the interpretation of food
consumption records of groups'of people.

110. K. Lang. "Influence f Cooking on Foodstuffs." from
World Review of N trition and Dietetics, 12 (Karger,
Basel-Munchen, N.Y.: 1970), pp. 266-317. ,

This artic e represents an extensive and complete
review of the ffects of different methods of cooking
on proteins, ats, carbohydrates, and vitamins.

111. R. J. Lenahan; J. A. Thomas, D. At Taylor; D. L. Call
and D. I. P dberg. "Consumer Reaction to Nutrition
Informatio on Food Product Labels." Search
(Agriculture), 2 (1972), pp. 1-26.

Two s parate consumer surveys, a national
probabilit sample dealing with label formats and
non-use benefits, and local surveys dealing with
four indepiendent market's labeling pr( grams, are
reported.*.hth surveys showed that the label
stating nutrient content with the percentage of RDA
was the preferred format. In the national survey,
it appears that the grous needing nutritional improve-
mentlimost could make the least use of the labels, the
value of the nutritionallabels. was thought to be
greater for potential use, and there was strong
agreement on non-use benefits. In the local super-
market survey,, perception and understanding and use
of the labels increased the length of time the
program was in effect, and the non-use benefits
of the system were recognized. Program benefits
were perceived to be nutrition education, more
nutritious food products, 914 more value for each
food dollar.
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.:, 112. Lois Lindauer. "Diet is Not Just a Four-Letter Word."
Fast Food, 71 (January, 1972), pp. 64-69.

According to an HEW report two-thirds of the
people in the U.S. are on weight reduction diets
or are watching their weight for other reasons.
In order to capitalize on the diet market, the food
service operator must use a total approach! basic
nutritional requirements, food preparation, menu
presentation, pricing, purchasing and inventory.
The Diet Workshop program is discussed.

113. Ellen Liu and S. J. Ritchey.. "Nutritional Value of
Turkey Proteid." J.A.D.A., 57 (July, 1

i
70), pp.

38-41.

Turkey meat heated in an electric oven for up
to two hours did not experience significantly
altered nutritional quality, whereas heating the
turkey in an autoclave for 24 hours caused a
significant loss in all parameters tested (weight
gain, PER, biological value, and percentage digesti-
bility in rats); Turkey protein was found to be
an excellent supplement to poorer quality proteins.

114. G. E. Livingston; Catherina Ang and Charlotte Chang.
"Effects of Food Service Handling." Food
Technology, 27 (January, 1973), pp. 28-'34.

- .

Food service operations- -raw material handling,
food preparation, and service of prepared food--are
examined to determine if they optimize the retention
of natural nutrients in food. Such modern food
service methods as ingredient substitution, formulated
foods, frozen foods (entrees), and centralized systems
are examined to determine their effect on nutritional
quality.

115. Alfredo Lopez; W. A. Krehl and Eleanor Good. "Influence
of Time and Temperature on Ascorbic Acid Stability."
J.A.D.A., 50 (April, 1967), pp. 308-310.

Asco ic acid- in citrus juices and in certain
chemica so tions containing ascorbic acid is
stable, for long periods at room:temperature,
provided ora, e and dilution conditions are satis-
factory,

r
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116. B./S. Luh and F. B. Sioud. "Aseptic Canning of Foods
IV Stability of'Pear Puree with Essence Recovery.. 41
Food Technology, 20 (December, 1966), pp. 1590-1593.

Pureed pears were canned aseptically and
stored at temperatures ranging from 32 degrees
to 98 degrees F. The'15uree stored at the higher
temperatures exhibited 'an increase in titratable
acidity, decreased pH, darkening color after 180
days, and formation of hydroxymethyl furfural,
indicating poor quality. Puree stored at lower
temperatures did not show evidence of color change
and did not develop hydroxymethyl furfural.

117. D. B. Lund. "Effects of Heat Processing on Nutrient
Retention in Foods." Food,Technology, 27 (January,
1973), pp. 1.6-18.

This article offers a brief review of the
effects of heat processing on proteins, carbohydrates,
vitamins, and trace minerals.

118. L. W. Mapson. "Effects of Processing on the Vitamin
Content of Foods." British Medical Bulletin, 12
(1956) , 'DP. 73-77. ,

.

L'oss of nutrients in vegdtables, meat'and
fish, eggs, and milk products is discussed in
relation to the various processing methods and
preparation methods used to le esent the finished
product to the consumer.

119- Helen Mayfield and Marjorie Hedrick. "Thiamin and
Riboflavin Retention in Beef During Roasting,

*- Canning, and Corning:" J.A.D.A., 25.(December,
1949), pp. 1024-1027.

The effect of roasting, canning, and corning
on the thiamin and riboflavin content of beef
from cattle fed grass and grain was studied.
Thiamin retention during canning was slightly,
higher in metal cans than glass jars, but in
both cases losses were great. Riboflavin seemed
to increase significantly during canning. Thiamin
retention was about one-quarter to one-half after
corning, but riboflavin retention was very high.
'Losses in both thiamin and riboflavin resulted
from further cooking after corning.

*!,
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120. V. Chelan Melta and Connor Johnson. "The Effect of
Radiation Sterilization on the-Nutritive Value
of Foods. '' Journal of Nutrition, 59 (August, 1956)
pp. 479-489.

The effect of irradiation sterilization and of
heat sterilization on the nutritive value of milk
proteins and beef proteins was studied. Upon
irradiation, thel milk developed a reddish tinge and
the proteins coagulated, the beef darkened. Irradi-
ation did not produce off flavors or odors. Irradi-
ation sterilization did not affect the apparent or
true digestability of the beef or milk. The
biological value of the beef was not affected, but
the milk's biological value was reduced as compared
to heat sterilized milk.

121. Ne&jrsMe-rmelstein. "Nutrient Labeling and the Independent
aboratory." "Food Technology, 27 (June, 1973),

pp. 424-6.

After deciding whether he will label his product'-
a food manufacturer dust decide how extensively to
analyze-the product to ensure that the values stated
on the label will accurately represent the nutritional
content of the product as it reaches the consumer.
He must know how to choose a laboratory and con-
sider nthe cost involved. A range of fees is included _

giving the charges for nutrient analysis by seven
independent laboratories.

122. Dorothy Miskimin; James Bowers and Paul LaChance..'
"Nutrilication of Frozen i'replated School Lunches
is Needed:" Food Technology, 28 (February, 197,4-)--,

pp. 52-56.
0

Analysis of the nutritive value of 15.6''frozem
preplated Type--A meals revealed one-third of the

__,RDACwas always provided for protein, niacin equiva-
lents, and riboflavin, but. in increasing order o
frequency vitamin C,.phosphiorus, vitamin A, Valdium.,
thiamine, calories;:and lreil were found to be 'lack-.
ing. Suggested Ft_a solution to this problem is
the use of nutrient standard meals.t;-The.authors,
recommend nutrification of preplated'meals sdne6
it isevident tbat,there is .nol.,optimal intake of
RDA nutrients, and since menu planning alternates
may not'be acceptable.

..
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123. U. B. Murphy. "Some Things You Might Not Know About
the Foods Served to Child_ren." Nutrition-Today,--
7 (September-October, '1972) pp- 34-35.

124.

The author advances the opinion that textured__
protein has not been sufficiently tested in long-
term feeding experiments;. therefofe sits use should
not be unquestionably atceptedl He also states
that, food should be--tought on value because
nutrition and child. atteptance are.af paramount
importance.

Isabel I4oble and Lucille GoAez. "Vitaminsin ElectiOniC
Cook'ing.". J.A.D.A., 41 (September, 1962), pp. .

217-220:

, -
'ComparisOns Of thi amin , -riboflavine, fat,

moisture,. and weight changes in iamb rack-and loin
roasts were made,using:electronic and°conveptiona'1.
ranges. Results of the use dr he two 0O-king
methods were 'not significantly diferent'for any
of the ---tesr:ed_fattors.

.

p125. Isabel Noble. "Thiamin and Riboflavih Retention in
Broiled Met.' f.A.D.A. 45_ (November; 1964),
pp. 447-450.- .- Ey

0- :
Pan and oven hroiled.cuts of beef, pork, and

lamb were not sigriifiCantlY'different in,the per-
centages - .

centages of thiamin-.and riboflavin theyjetained.
Comparisons based an the three, types.Qf meat showed
that thiamin' retentions in beef and pork were not
.silgnificantly different but 'were higher than in
lamb. Riboflavin retention in beef was signifi-

.

cantly higher than in pork.and'lamb,' which were
similar. ,

126 IStabel Noble.' "Thiamin and-Riboflavin Retention in
Biaised Meat." J.A".IY.-A., 47 XSeptember, 1965) ;
pp. 205-208..

The effect-:of braising on verious'cuts of beef,
veal, and pork are reported, as-to thiamin and
riboflavin retention,

-..

. 127: .Isabelkoble. '"ThiaMin an.d _Riboflavin Retention in *
.

Choked Variety: - Meats. .T.A..D.A., 56,(Marcti, 1970)-
. -pp; 225:2228%

. .

-

; A

.



Braised m s (sweetbreads, beef dney,
lamb and rk heart) retained-a-lar r proport on
of ti.. in than did the simmered, Feats, b of
ofzrri)oflavi;K.. Sweetbreads----fetai ed the mo
_thiamin , beef, _veal-,- and..pork ieart reta the'
lowest amounts of thiamin/ bu the high=st a ounts
of riboflavin.

(x'

128. Fred O'Har; Jerry Santini, S. Kent Dohrman
Jean Schroeder. "Central Commissaries:
Examples of an Evolving Food Service Concep
J.A.D.A., 63 (October, 1973), pp. 422-426/

A central commissary system consists of a
central food storage facility and manufacturing, -

plant which provides food-tor service at satellite
locations. Storag and- transportation during the'(
"thermic break' can result .in large expenditures.

, -

The central commissary systets are describ
. , ' ',

,---, ,--
129. M. L. Raki,eerr B. 'Newma . B. Falk iller.

/ _-

"Comparison of S e COnstit rshLFrozen,-and'Freshly Squeezed 0 . 4.4.D.A.,
27 (October; 1951)

The purpose of this tudy was to compare the
amounts of .constitut is of fresh-frozen re-
constituted orange /juice with those pFesent in
freshly - squeezed, mange juice, home prepared.

.Values,for ascor ic acid in the frozen product'
averaged bttter than .pose in fresh juice. Under
usual home-refrigerat*on temperatures there was
no si ificant loss of ascorbic acid in either
the resh-frozen or freshly squeez-ed jui e.

Elw od Reber and Mar Bert. "Protein
Irradiated Shri " J.A,:D.A., 53 July; 1968)%
pp. '41-42.

- /
compare

uality of

/at two di.ff
/ left untre
protein q
of irrad*

Commerci processed ihrimp-were irradiated
levels e either cooked or
All were freeze' dried and

y was ated. Protein quality
,,co , and untreated shrimp were
fou o be statistically equal.
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131. B. A. Rolls and J. 1. G. Porter. "Some Effects/
of Processing_and Storage on the Nutritive Value
of Milkand Milk Products." Proceedings of the-
Nutrition Society, 32 (1973), pp. 915.

.

Liquid milk,' processed by holder process or
HTST does not take om a cooked fl.avor-, and will
keep for several days,if cools The UHT method' ,

(used for long term sterilization of liquid milk)
allows milk to be kept 'several months without
refrigeration. Fat, fat soluble vitamins,,
- carbohydrates, and minerals of milk are virtually
unaffected by .heat treatment, but:in-bottle
sterilization and UHT methods may,cause losses
in the tise digestabiIy of protein and BV.
ConventiAalpasteurizsation has jittle.effect,on
water solubleivitamint, except for vitamin C
whdreas 1nbottle sterilization causes, considerable
losses arvitamins. The nutritive values of con-
cen'trated Milks; cheese, and dried 'milks are
discUsSed.

. A132. Daniel Rosenfield. ';Utilizable Protein:' Qua] iCy mind
Quantity Concepts in Assessing Food." Food' Product '

Developmen, 7 (April; 1973), pg. 57-62. . a

Th term."qiilizabe p'ro'tein" emphasizes
nutritive quality as wells, as protein quantity. A
revie ' of- the common bioassays for pro'4etn quality
is g en and several tables showing relative
nutri ive value and Utilizable*.protein in, various
sourc s are included, along with estimated of
cost- ffectivenessin terms of utilizable protein.

133. Daniel Ro enfield. "Feeding Children Th ough U.S.D.A.
Progr s." Food Technology, 27 (KU ust, 1973),
pp.. 3 -38.

O

r

,

.

4er 40 million school childr n particigate
_s

in Child Food Service Programt. nem,,meal
stand rd expressed in nutrienits is, being studie.d.
as a ossible alternative to/Typ A lunch*for

/6.

feed g school children. The F'S now recognizes
form ated grain-fruit pi.° ucts, TVP, protein- ,-

forti led macaroni, and cu -can as acceptable for
use schobl feeding. P oblems concerning the
use o new foods are disc ssed.
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134. Virginia Ross. "Soy-,Whey-Millk Offers,Eco.nomic Substitute
for Frozen Whole Milk Concentrate'." Quick-Frozen
Foods, 14_(April, 1972), p- 100.

A research' team at the Univer/ sity of Illinois
has developed a flavorless soy-whey-milk that can-
be processed from whole soy beans to do-away with
any bad taste. ,Boiling the beans neutralizes the
enzyme that causes bad flavor. The milk is said to
taste like a milk-4 shake or egg nog when flavoring
is added, and is cheaper than milk, although not
more nutritious.

135. Dorothy Rowe, George Mountney and Inez Prudent.
"Effect of Freeze-,Drying on the Thiamin, Riboflavin,
and Niacin Content of Chicken Mus,cle." Food
Technology, '17 (November, 1963), 'p. 1449.

Chicken mupcle cubes 'subjected to freeze dry-
ing showed no loss of thiamin, riboflavin, or
niacin that could be attributed to the dehydration
process. Samples precooked before freeze drying
showed a loss of thiamin only. 'Thiamin and
riboflavin content was greater in dark meat than
in light, and niacin content was less.

136. H. Sanstadt. "Textured Vegetable Proteins . . .

Solution to' Institutional Dietary Problems?"
Cooking for Profit, 41 (March, 1972), pp. 21-26,
36, 39.

The food service department of the Lynchburg
Traintog School and Hospital uses textured
vegetable_protein products at the rate of 10,000
pounds per month. The use of TVP is responsible
for a 30- percent savings in the purchaSe of protein
food''.. These foods also play an important role, in
-the dietary needs of patients, providing amino

,,acids equal to that of animal proteins, but con-
taining no cholesterol.

136a. M. L. Rakieten, B, NewMan; K. G. Falk and I. Miller.
"Comperison of Some Constituents in Fresh Frozen
and Freshly Squeezed Orange Juice II." J.A.D.A.,
28 (November", 1952), pp. 1050-1053.

0

Ten samples of fresh-frozen reconstituted orange
juice were compa -re-d with samples of freshly squeezed
orange juice. The following constituents were

- 0
.}I
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V (

found to be in approximately the .same concentr4tions ,

in both _types.:,.. `thiamin,

benzoic acid; niacin, choline, hiotin, phosphorus,
magnesium, and sulphur. Calcium values appeared
higher in freshly squeeiedjuice. Mean values of
iodine; manganese, potassium, vitamin A and
vitamin B 'were higher in fresh frozen than

,.12
freshly squeezed juice.

, 137. Elizabeth Ann, Schiller; Dan E. Pratt and Ellwood Reet.
"Lipid Changes n Egi7YO10,and Cakes Baked in
Microwave Ovens." J.A.D:A., 62 (May, 1973) . .

pp. 529-533.
.( . if

Lipids extracted from egg yolk samples heated
by conventional and microwave heating exhibited 4
no changes in fatty acid composition and no
measurable decreas=e in polyunsaturated fattyacidd
aS a result of heat treatment. Cakes baked in
conventional and microwave ovvls/were enalyzed
and it was found that oxidationrieels were
significantly higher in cakes baked in the microwave
oven t ah in 'cakes baJced in the conventional oven.

138. Henry A. Schroeder. "IfosseS of Vitamins and Trace
Minerals Resulting ,from Processing and Preservation
of Fodds." American Journal o.f'Clinical Nutrition,
24 (May'; 1971) ,.,pp. 562-573.

Data on the concentrations 'of vitamin B
'pantOthenic acq 6

, other vitamins and trace minerals
in rain and frozen, proeessedrefined, or tanned
foods have been evaluated in the light of Trobable
human requirements and recommended' allowances.
It.is suggested that eprfehMent o °f refined flour,
Suar, and fats may be necessary; especiallypto
meet daily 'recomm'endations of vitamin B6, pantothenic
acid, chromium, zinc, and possibly manganese.

/39. Virginia Sidwell and Bruce Stillings; "Crackers
'Fortified withFish Protein Concentrate (FFC):
Nutritional Quality, Sensory, andPhysical
Characteristics." J.A.D.A.; 61 (,September, 1972)
pp. 276-279,. o'

In this study /up to 16 percent of the fL'Our
used in saltine -t I:le crackers was°replaiced by high-,
protein fish pro ein concentrate (FPC). Forti-'
fication Levels of 4 and 8 percent FPC increased '
PER threefold or more; higher 'fortification did
not- improve nu ritional quality: Crackers With 4
and a percent FPC wereas acceptable as unfortified
crackers in texture and flavor.

0

'
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14 Nancy Snider. "Artificial vs. Real Sweetners."
Institutions, 65 (December, 1969), p. 16.

The reasoning behind the struggle to remove
the market is refuted.

141. Nancy Snider. "Convenience Food Reports." Institutions,
69 (October 15, 1971), p. 97.

Cottonseed can be ,a source of three major
classes of protein products: defatted flour,
protein concentrates, and protein isolates. A.,
newly developed "liquid cyclone process" allows
cottonseed flour to be manufactured at a cost f

about 10c per pound. The protein content is om
67 to 70 percent, the flour is concentrated, has
a bland ,taste, and is light cream in color. °

142. Nancy inider. "Fats." Institutions, 69 (November,
197'1), p. 83.

The natureof different types of fats and their
relationship to heart and artery disease is dis-
cus"sed. The author draws the conclusions that
it is no--Dnly-fat that causes problems but how
much is eaten and what other food.sbare in the diet,
as well as the individual's metabolism.

143 Nancy Snider. "Of Concern." Institutions, 69 (Deceme,er,
1971); p. 33.r.

Because of the discoVery of DES in beef liver
samples, fed.raliegulations now prohibit feeding'
this hormone for seven days before.slaughter.

A
ccording to one source,eif DES were banned

meat prices might rise as much as
5 percent.

144. Nancy Snider. "Nutrition and Food Safety Puzzle:"
Institutions, 70 (May 15, 1972), pp. 33-34.

Seminars on labeling, nutrition education,
nutrition and public policy, malnutrition, food
scientists, food chemicals, and infoymation costs,
to consumers are reviewed.
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145. Nancy Snider. "Convenience Food Report."
Institutions, 70 (April 15, 1972), p.44,105.

Dr. George Exiggs feels poor nutrition is due
to 6 factors: (1) economics, (2) negative' social
and cultural customs, (3) negative food industry
factors, (4) lack of education, (5) lack of moti-
vation, and (6) lack of nutrition education. He
feels we must keep eating "traditional" foods to
obtain our nutrients.

146. Nancy SliTder. "Convenience Food Report." Institutions,
70 (May 1, 1972), p. 149.

147. Nan

This is a review of recent FDA action on
nutritional standards with emphasis on comments
about the new voluntary nutritional,labeling

Snider. "Operators Inside Look at Nutrition and
d Service." Institutions, 72 (January 15,.1973),

pp. 5-55.

Inc ded is a question and answer section with
Dr. Jean er about nutritional requirements and
how the food service companies can help consumers
be tore aware. f them.

"41 148. James Snyder. "Profits in Protein?" Fast Food,_71
(July, 1972), pp. 36 -40.'

The article Provides reasons why restauranteurs
should take notice of the nutrition trend. The
value_of food, the pbli's changing eating habits,
the institutiona), market, and food quality are
also addressed. 'Most food manufacturers strongly
agree that more'nutrient information should be
given the con'sumer, but they complain that the
FDA's proposed guidelines for nutritional labeling
are confusing and unworkable.

149. James Snyder'. "Lawmaker Zero in on Vegetable Protein."

1

FastFood, 72 (July, 1973), pp. 40-44.

The grocery in4xAtry. has recently been issued
.proposed federal rkgulaions concerning engineered
foods, their labeling, and composition. The
purpose of the regulations is to allow manufac'tur'ers
to in ovate products, but protect the consumers'
right to.kn
describe
labeling

w what he is eating. Regulations are
state requirements are given for the

hamburger. '
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150. Ira I. Somers. "Quality Control Problems in Nutri-tional.
Labeling." Food Drug Cosmetic Law Journal, 27
(May, 1972), pp. 287-297.

There are many unresolved problems involved
in the production of labels with accurate, in-
formative nutritional data. Quality control ,problems
created by nutritional labeling generally have to
do with three categories of food products:
(1) fabricated products manufactured from ingredients
with partially controlled nutrient contents, (2)
products consisting of combinations of different
foods, and (3) unformulated products processed as
harvested. Nutritional analyses on individual fo d
products have prohibitively high costs. The auth r
advocates the use of average values of nutrients
av-ailable to the consumer, rather than specific

4'V-1/aloes, which are more costly.

151. Raymond Stokes. ."The Consumer Research Institute's
Nutrient Labeling Research Program." Food Drug
Cosmetic Law Journal, 27 (May, 1972), pp. 249-262.

Results are reported of studies (complete with
statistics) of nutritionists' opinions on nutrient
labeling and ,label space priorities, con.sumers'
opinions on nutrient labeling, consumers,' attitudes.
and knowledge of nutrition, and the relation of
nutrient information and food purchasing behavior.

152. Lonnie Speight. "The'Sy'stems Concept--A New Path to
Menu Planning." Institutions, 66 (April, 1970),
pp. 43-46.

The systems concept is a unique approach to
management, a way of organizing for accomplish-
ing tasks. Application of systems approach to
menu planning is discused.

153. Joseph M. Stewar.t. "How n You Make Thet Eat the
Nutrition You Serve?" stitutions, 73 (August 1,
1973), pp. 10-12.

Providing a nutritious school lunch is 1
logistical problem; consumption of the meal:As
both a social and psychological problem. Affluent
Americans may not take the time to consume adequette
meals, artd the less affluent may be forced, for
economic reasons, to consume overly starchy, fatty,
or other inadequate diets. Dietary inadequacy
carries over to the children and their reaction to
the*.school lunch,. A nutrition education 'program
directed at both parent and child is needed.
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154. J. P. Sweeney and A. C. Marsh. "Effect of Processing
on Provitamin A in Vegetables." J.A.D.A., 59
(September, 1971), pp. 238-243.

Carotene isomers were found in freshly harvested
vegetables. Processing procedures (cooking with
and without pressure, freezing, canning, and in
sgme cases f'reeze drying) converted additional
amounts of all-trans carotene to stero-isomers
with lower biopotency values.

155. Barry Tarshis. "School Lunch:N- The Problem is Manage-
ment." Institutions, 65 (Juiy-t,1969), pp. 46-52,
58.

This report from the N.Y. State_FO-04 Service
Association states that school lunch people know
enough about food and nutrition but must concentrate
on toVal management. Inadequate nutrition is not

Ajust problem of'lower income communities, but-.
can exist in wealthier communities where school
food service has a low priority.

156. L. J. Teply and P. H. Derse. "Nutrients in Cooked --
Frozen Vegetables." 34 -(August, 1958),
pp. 836-840.

Twenty frozen vegetable products :eresu_b_j-ectv-e-d

to cooking procedures which invokared the use of
minimal amounts of water and cooling to subjectively
devermine "OptiMum flavor doneness." Thra was
little leaching of nutrients into the water.except
for small amounts of sodium and approximately 1/4
of all the vitamins, except beta-carotene in
turnip-greens. Overall, there was practically

_ -- complete retention, of thiamin, niacin, and riboflavin.
Ascorbic acid, too, was well retained.

157. Frank Thomas. "Management Perspectives." Institutions,
62. (May, 1968), p. 221.

People's tastes are cdnditioned by what they
are accustomed to. A trend toward more bland foods
is evolving among young people. Today's economic
climate indicates that more non-animal foods will
be us0-and protein substitutes will proba wean
people away from red meat in genera
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158. M. H. Thomas; S. Brenner; A. Faton and V. Craig.
"Effect-of Electronic Cooking on Nutritive Values."
J.A.D.A., .25 (January, 1949), pp. 39-45.

The amount of cooking water used had the great-
'est influence on the retention of water soluble
nutrients in vegetables. Pressure cooking resulted

.

in super4or retention compared to boiling water

()was higher in meat patties cooked by high fr, uency :

and electtonic range techniques. Thiamin retention ,''''''
- .

energy than in patties cooked by grilling. Beef
-roasts showed slightly-better retention of thiamin , :-

riboflavin, and niacin when prepared in a conventional
oven than when prepared in the electronic range.

159. Miriam Thomas and Doris Calloway. "NutritiVe Value of
-Irradiated Turkey." J.A.D.A., 33 (Octobar, 1957),
pp. 1930-1033.

Thiamin conteht--was severely reduced during
irradiation, destruction increasing with the dose
of irradiation. Riboflavin was more resistant to

Iradiation and niacin was not affected. After roast-
ing, t-hiamin retention in irradiated turkey was
lass than in non-irradiated. There was no difference
in riboflavin, and niacin retention was slightly
less after cooking. Pan drippings showed that only
thiamin was destroyedhy heat, as all riboflavin
and niacin losses were recovered in the drippings.

160. Miriam H. Thomas and .Doris H. Calloway. "Nutritional
Value ot-ffahydratediFoods" J.A.D.A., 39 (August,
1961), pp. J05-116,-

ti

A compariOn w .made of th-e nu tfi en t\c.on t en t
of various an an&rvegetable products before.
and after dehydration, irradiation, and-the con-
ventionar therdal processing. Generally, the
results suggest that nutrient.contel\t is affected
least by dehydration

161. W. S. Tsien and Connor Johnson. "Th-e. Effectof .

Radiation Sterilization on the utti-tive Value
of Foods." Journal of Nutrition, 69 -(Se- ptember,
1959), pp. ,45 -48. ---

'apt

The effect of irradiatioin,,at,..2.8 million,
5.6 million, and 9.3 mi#Iiion rad. levels on M4k
'and beef were studied. 'ft was found that glutiMic

aspartic acid, serine, and glycine were most
44,'.'seriously reduced by irradiation in-both milk and
- beef.
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162. U.S. Agricultural Research Service. "Conserving the
Nutritive Values in Foods." Home and Garden
Bulletin' No. 90 (Washington; D.C.: 1968).

This bulletin calls attention to some of the
important nutrients in foods that are affected by
different practices. of handling and preparation,
and suggests ways in which these nutrients can
best be conserved in the home. Such information
affords guidelines for meal planning and preparation
that will assure overall adequacy of the diet while
allowing for individual preferences in the selection
of foods and the form in which they are served.

163. Helen VanZante and Shirley Johnson. "Effect of
Electronic Cookery on Thiamin and Riboilavin in
Buffered Solutions." J.A.D.A., 56 (February, 1970),
.pp. 133-135.

The effects of electronic cookery on thiamin
and riboflavin in buffered aqueous solutions were
investigated by microbiologic and spectrophotometric
analyses at two levels of concentration and tug?
final internal temperatures. Both methods of
vitamin analyses indicated slightly higher.thiamin
a-nd riboflavin retention during conventional
electric heating than electronic heating. The
-retention differences were small and oflittle
significance.

1`64. H. R. Vernon. "Non-Dairy Cheese -A Unique Reality."
Food Product Development, 6 (August-September, 1972),

22-26.

O

'o

A satisfactory replacement for natural cheese
must pro'4de fats, protein, vitamins, minerals,
and essential amino acids in the same approxima
amounts that natural cheese provides. A success-

substitute has been formulated and is marketed
gs "Unique Loaf." The pSoduct composition, con-
psis ency, flavor, keeping qualities nutritional
asp cts, reliability of supply, and handling during
manu acturing are discussed.

<
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165. F. Vorol, ';The Blanching:of Vegetables and Fruits."
Food Processing Industry; 41 (August, 1972), pp.
27-31'7

Of three blanching methods, immersion in water
allows water soluble nutrients to pass into the
blanciing water, but this method also controls
undesirable oxidation. Immersion in steam and
treatment with microwaves conserve nutrients,
but are technically more difficult to control be-
cause they require specialized apparatus. Enzymatic
browning can be prevented-'by adding vttmin C,
when sulphur dioxide is used to prevene'-browning
it may cause corrosion and off-flavors, 1.-; can
destroy vitamin B1, and it can be hazardouS to-_,
health at high levels. sr-

166. Jane Wallace; Audrey Garvey and Julie Woodman.
"Convenience . . . and Beyond." Institutions, 64
(April, 1969), p. 95.

Proteins produced by fermentation of petroleum
are rich in B vitamins and a number of amino acids.
They show a digestability of from 85 to 90 percent.
The efficiency of converting hydrocarbons to yeast
is 1. kilogram of hydrocarbons = 1 kilogram of
yeast. Yeast produced from oil has no pronounced
odor or taste and is relatively cheap, stable,
and easily transported.

167. Jane Wallace; Audrey Garvey and Julie Woodman.
"Convenience . . . and Beyond." Institutions, ,

64 (April, 1969), p. 96.

The authors provide a partial listing of some
common weeds and grasses which may be cultivated
to vary the menus of the future. The,article
describes the weeds and occasionally mentions
good sources of vitamin A and C, and minerals.

168. Jane Willat_e. "To ow:' Two Chickens in Every Pot- -
and ,a-Soy c rger on Every Bun." Institutions, 66
(April, 19-7-6Y-,--p. 90.

Inflation and the stringent economics of beef
production reduce the prospects of steak being con-
sumed in as high quantities as'in previous years.
Hamburger (and possibly hamburger mixed with soy .

protein) will be used instead. Soy protein (with
beef) makes a larger and juicen bu4ger, with a

/n3

;



.392

higher nutritional value than is available With
beef alone. Americans may be slow to accept soy
protein extenders, but their attitude may be
altered by the pressure of cost of pure beef,; a
new emphasis on nutrition as preventive mediO.ne,
and nutrition as a political issue.

169. Jane Wallace. "Is it Our Turn in the Bag? The y

World of Service." Institutions, 67 (October,
1970), p. 11.

There is rising concern about nutrition and .

the effect it could have on the food service in-
duStry. Many accusations (about cyclamates,
MSG, and empty-calorie cereals) are exaggerated
or unjustified and the public is confused about
what to believe. Companies that prepare now for'
possible attacks which may 'come will fare best
during the time the "nutrition cause" is in
fashion.

170. Jane Wallace. "Soy Helps Hold Down Costs."
Institutions, 67 (October, 1970), p. 140.

The article discusses new food developments
(specifically soy protein) which help offset in-
creased costs of traditional foodstuffs. It also
gives advice on the use of soy protein.

171. Jane Wallace. "Something is Not Always Better Than
. Nothing. Service World Report." Institutions,- 68

. (January 15, 1971), p. 11.
.;

Nutrition,does not mean that people mustbe
forced to eat foods they don't like. Food not
eaten is worthless. People must not confuse
"nutritious" food with "pUre" food.

172. Jane Wallace. "Discrimination Because of Age?"
Institutions, 68 (April 15, 1971), p. 11.

. Efforts are being made to help,-solve the
nutritional problems of the elderly. ExAmples
are Meals on Wheels, Foster grandparent programs,
A.D.A.'s position' paper on ,the e-lderly, reduced,
cost menus for the-elderly in some restaurants,
and the suggestion that food stamps be used to buy
prepared meals -for the elderly. _

pn
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173. Jane Wallace. "The World of Service." Institutions,.
70 (April 15, 1972), p. 13:

This editdrial suggests ways the restgiraht
indust-ry-courd'help dieters.

174. Jane Wallace. ':,What's in a Name?" InstitutiOns, 70
(June 1, 1972), p. 11.

The need for more nutrition education is'
emphasized. Dietitians are criticized for keep-
ing "professional secrets" and not disseminating
vital nutrition information.

175. Jane Wallace. "The World of Service." institutions,
72 (May 5l, 1973), p. 11,

This editorial criticizes FDA's labeling regu-
lations for food service products,

176. Jeremiah Wanderstock._ "Food AnAlegs." Cornell Hotel'
. and Restaurant Quarterly, 9 (August, 1968),' pp.

29-33.

luy-different food analogs are odtmercially'
available--dairy product*sbstitutes, fruits.and
vegetables, flavors, sweeten.rs, and high energy
foods. The use of spun protein foods has been
implemented to serve as additives, to ground meats

.-*,;:and in dietary and religious areas.'

177. J. Weits; M.,A.'VanderMeer'; J. B. Lassche; J. C.-'lleyer;..

E. Steinbuch and L. Gersons. "Nutritive Value
andO'rganoleptic_Properties of Three Vegetables
Fre'S'h and Preserved in Six Different' Ways."
Internationale Zeitschrift fur Nitaminforschung, 40
(1970), pp. 648-658.

Spinach, garden peas, and green beans were
prepared by bottltng,.canning, domestic and
commercial aeep'freezing, dehydration and freeze
drying and were stored for. six months. jVitamin T
content was,lowest,in battled and dehydi,ated
vegetables, and highest in freeze:'dried and
commercial deep frozen vegetables. Thi.4min levels
were generally higher than vitamin C leveli. The
best thiamine retention occurred in dehydrated and
freeze' dried vegetables; the poorest retention was,
evdenced'in canned vegetables. .
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178, .R. :W. Wing and A. Alexander. "Effect of Microwave.
Heating' on Vitamin 136.Retention in Chicken:"
J.g.D.A., 61 (December, 1972), pp. 661-664.

a
In- this study, chicken breasts were cooked by,-

Microwave and'in a conventional oven. °Retention
Q vitamin t6 in ,theQmicrowave-cooked samples
was significantly higher than the conventionally
cooked. Mierowave cooking resulted in greater
wedghtloss and less.poisture retention 'than con-
ventional roasting.

179

s

-aul Dudley White. ',How to Extend Your Life Span."
Institutions, 5 (September, 1969), pp. 105, 10
110, 114,-116.

Preventions and ontrol of heart and artery'
diseases are discuss d. Fisk factors are stressed

'and are 'classified a uncontrollable or controllable.
The article'list practical points to foldow.which.'

increWse longeviTh. with amemphasis on moderate
.changes.

180. _Virgil Wodicka. ",FD.X!s Omnibits Labeling Proposals
... Q

. an Overview." ,-Fo6d4Technology, 27 (Aprils ,.*

--P.,7'pp. 52-62. ,,

- -, t
This ticle presents a brief refirilLew bf-,the

third phase of FDA's program,of `f
published in 1973., Comments about the new-....system
as expressed by leading members of the foOd in- =.,'

dustry, are included. ,.. ,

.

.

.

.

181. Julie Woodman. "Service WOild Week." Institution's, 70 '.' ..

(April 1, 1972), pp.'4.7-18.:,
1 ' .

4 $

Research now points to hereday'as the cause,'
'Of an inability, .to cope with excess cholesterol:, ,

The USDA is now looking into the effect-Type A
%,,,,.

requirements are having on teenage male's
cholesterol levels.. . .. '

'182. Julie Woo'dmanv "Nutrition--Steaks Guity by Associ-
ation?" lAnstitutions, 70 (March I-5, 1972)', 1-8.

.

There have been reports than the saturated
'Jets that tend to teise cholesterol leVelsare
not found

_
0

1.

.
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183. Julie Woodman. "Food ReyolC on Campus." Institutions,
70 (January 15, 1972), p. 17.

College students have become more food and
weight cloncioUs and they have started to rebel
against establishment food. College food service
departments.are tiying to implement' new varieties
tand,types ot foods to correspond. to the"se new food
habits.

184. Agnes It; Yates, "Dieting and Eating Out: -letters
to the Editor." Institutions, 68 (February 1,1971);
p.'12.

The writer q.estions why restaurants do not in-
clude smaller por_ions on menus, why vegetables in
cooking. bags are not more widely used, and qwhy
sources of'vitamin C are so high p,riced%in restaurants.
It is stated that the food industry could have a
dynamic effect on the promotion of nutrition.

185. Mary lehner. 'Nutritonal Labeling as Viewed'by
Michigan Panel." :Department ofs Agricultural
Economtcs, Michigan StateUniver,sity (no. date avail-
able) . .

x

1,972 panelists evaluat/ed the unit, percent,
and descriptive me,tho,ds df nutritional' labeling.
The uliit method was preferred over.the dessLptive
method for comparing nutritional, value's of pork
and beans, while the percept method was'favored fOr
canned-..peaches.,A favorable reaction Was receited
.for the descriptive method -,for comparing nutritive .

values of foods; especially. ources of pirotein...
The panelists most wanted OtritiOftal information
on the lab4s of..hread..and Creal products? dairy
rrdducts, and canned meats and fish`. Generald:-
zation.s and recommendations concerning the'stud'y
are given.

.
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THE FUTURE OF FOOD SERVICE:

A STUDY OF PLANNING AND SPATIAL ISSUE

Structure of Population

Introduction

399

This report, investigates a,number,of factors that affect food ser-

vices. As an economic sector, the many firms comprising food service

respond to a multitude of demographic forces and life-style patterns.

,

These reflect the processes of urbanization, suburbanization, move -

ments to rural areas, income patterns, leisure time and work activity,

and migration' patternsboth daily and ,secular.

At the same time, and by responding to these forces, food services

themselves establish pattrns of behavior internal to the industry, in

terms of capital structure, firm size, market areas covered, employ-

ment patterns, and location. These patterns ultimately affect the

population system, as they create demands and supplies for resources

'and.personnel.

Although it is qur purpose to define alternative configurations

for selected attributes of the food services lector, we limit ourselves

for the present to dsgCribing the interrelationships between'tfle popu-

'%

lation system and the food iervices. Our comments pertain at'first to
. ,

the country as a whole,Abut later analysis will focus more directly on
P

the State o Pennsylvania.

/Y.03
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Figure 1

Lorenz Curves Comparing Populatio

Towns and Villages, Schoharie C

4.

10 20 30 40 50 '60 70 80 90 100
Cumulative Percent of Population

Source: Barclay G. Jones, Richard I. Ragatz, and Phaichitr Uathavikul,
Regional AnalysisFor Economic Development: A Demonstration
Study'Of Schoharie County, Division of Urban Studies,
Center For Housing,and Environmental Studies, Cornell Univ.;
'Ithaca, N.Y.,'Sept. 1964.



401

StrulOre of Population PattA
/'

A number of historical patterns have been identifie for describ-

ing population systems in the-aggregate. These patterns reflect the

degree of concentration of the Population on smaller and smaller land

areas. Such patterns as those illustrated by the Lorenz curves in

Figure 1 are common to many parts of tht country and reflect urbani-
,

zation--the movement of the population from rural, urban areas (40).

Mathematically., the Lorenz curves record only what we already

know -that more and more people are living in fewer and fewer places.

What is ppticularly interesting about the relationship of people to

places, however, is that the places themselves are ranked by size
4

according to still another mathematical function, shown in Figure 2.

This relationship -is best known as the "rank-size rule." It
0

states stmply.that, given a city of rank 1 (New York) with 12,000,000

people, fireifffirirrie-st city (rank 2)' win have a population 312_

that of New York (6,000,000), theriat-largest city have

a population 1/3 ,that of New Ybrk(4,000,000), and so on. The resr

' is a straight line when ioited on log paper. This pattern has per-

sisted over time (Figure 3) and for a number of count es throughout

the world (Figure 4). \

Were these.patterns to be to just urban sgStems, we might

co sider them "interesting" but not particularly relevipx tb the topic

of- d service establishments. number of other, studies, howaver,

have genfirmed similar patterns for various other economic sect
. .

like manufacturing (Figure 5) and'retail (Figure 6).

ti

The rank-size rule is.a special case of the lognormal distribution,

1
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Figure 2

Population of Urbanized Areas Ranked by Size, 1950

320

0
a
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\

160

41. .

A
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Rank
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Source: D. edge Vining, "A Description of Certain Spatial Aspects
of An Economic System," Economic Development and Cultural
.Change, vol. III, no. 2 -(January 1955), pp. 147-195.
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Figure 3

U.S.A. 1790-1930. Communities of 2500 or More Inhabitants Ranked

in the Decreasing Order of Population Siee..4_

Source: George Kingsley Zitpt, Human Behavior and the Princi le of Least
Effort.(Cambridege: ,Addison-Wesley Pres) 39413).

.1

VS*
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Figure 4

India -in 1911 and'1931. Communities Ranked in the Decreas

ing Order of Population Size.

Rs.%

Source: George Kingsley Zipg, Human Behairlo and the Principle of Least
Effort'(Cambridge: AddisonWesley s, 1949).

....."

t.

g



Figure 5

7,-Manufactures in the U.S.A. in 1939 en Ranked in the Order

of the Decreasing Number of Manufactures of Like Kind.

Ca.0 100

0
z

-% SLOPE 00EAL)

MANUFACTURING
ESTABLISHMENTS

U.S.A.
193111

1000

Source: Geor B ehavior and the Principle of Least'

P' Effort (Cambride: Addison-Wesley Pre 1949).
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Figure 6,

Retail Stores (including Chain Stores) in the U.S.A. in 1939,

Ranked in the Order of Decreasing Number of Stores of Like Kidd
A

500

-1.00 SLOPE ODEAL)
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7:.

1.1.11 SO-
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2.1
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SburCe: George Kinglsey Zipf, Human Behavior and the Principle of Leas

-- Effort (Cambridge: AddisonWesley Press, 1.949).
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Log-normal Distribution of California Disposal Sites

by (Daily Tonnage Received)
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one of a general class of skewed distributions. Decent theoretical

developments in the field of regional science suggest that the pat-

terns underlying the lognormal distribution can be produced by a

simple population growth process (58). Migration is admissable in

this model under certain assumptions; although birth' is not admissable,

its inclusion does not seem .to alter results drastically (9).

Thus, we have a simple model that explains,-in terms of process

variables we know all about (birth, growth, and migration), the

structure of urban population systems. The modeL is also applicable

to an population or 'population-related system having similar charac-

teristics, such as retail trade or manufacturing or even garbage dumps

(Figure7).Alookatthedisoe:t:b1ishmenii-iff-thefoog

services sector, as shown in Figure 8, confirms the model for still

another economic activity'.

/In addition to distributions displaying relative size, we are

4

also interested in the relative location of units in space.. Spatial

ectomio theory describes why market goods arrange themselves in Axe-
.

con market areas (39). The overlap of market, areas fordi

.market goods leads to a hierarchy of urban places; Th is hierarchy,
...

similar to the one displayed by the lognormal distribution (8). r '. t,-,A-. .

, . -

6

-"-Food services can easily be categorized' as a ftatket good of this

ty'pe. This simpliT means that-,c9n4umers willnotbt;avet eon a cer-
.

-*- 114

esin distance to 9btain foodserVices of.a given quality. Sellers of,
. .,a .

this service will then !divide ;"41.2,.seace so as to exhaust.. the market*.
...

---
4 '' .. s ' t, -, " .

im

, :^

. r.The di tion by many,oT theq./..ise;.ehaiiis that th'e,build new.uni ts .-,, .

.
-.. ---- - . . , . ... .

4te a cete Voll?.ume andipat this yplurde is based 14imarily. . , ,
4
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Figure 8
.

Pistribution of food Service Establishments
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on neighborhood pet aea; supports this contention. A market region

.

'so divided will look like, the one shown in' Figure- 9.

' The extent and interrelationships of these markets will vary, de-
_

pending upon,the internal fUnolionarstructure of the city. In general,
1, 0

however, we can expect relationships like those shown,in Figure 10'to

prevail (43, 60). For the food services sector in a city of 10(1,000

peciple, 90 percent of the food services will byound downtown in the

core city, whereas the balance, 10 percent, will be found outside the

core city in suburban Iodations. As the city_ size increases, and the

suburban character of the place prevails, more of the food services

will be found in non-core locations. For example, in a city of 400,000,

only 15 percent:of the fOod services win, be found in the core area,

whereas 85 percent will be found in non-core or suburban areas.

From a spgtial market standpoint, we can expect to find the he a-

gOnal ma rkets Of the food serviCe establighments-tightly packed in,th'e

first instance and more loo3ely packed in
*
the second. In general, for -

- r _

atypical'ciu,diespafialmarketareaswill exist on a gradient from

very small areas -near the center to very large market areas, In the
. --

.
. , .

;suburban areas (39). This reflects nothing but diffeiencedifferences' in customer,
.. ,

, :

density. , ------
1,

V
... ; . ,.,

0

R One' impartant Ifactor that didtorts the patterns, just described ,

1 c4, 0 ',
above is.tfie Affect of commercial ribbons Of relail and skVice facili-

, 0 0 O 0

; ' ., .`''

4 ties '(11, M).' Whereas the hIgrarchic market ,area approach establfahes

I

4
arhinterland" around, each center, the commercial,:eibbon really acts

as a linear market depending on traffic flow through it. A number of

studies have demonstracgthe variability of these cdmmdrcl,a strips..

,;"
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A Divided Market Region
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Even within the food service seCtors,'differences between restaurants

and drive-in eating places exist on commercial strips. For example,

''people tend, to make a special trip to a restaurant on a commercial

strip, but combine a ,stop at a drive -in with other'itdps on the com-'

mercial strip. Drive -ins, then, 'capture much more of the major2e6;

through-2traffic than restaurants.' Thus, food service establishments

reveal bath a hierarchic and a highway service orientation, even when

' located along commercial ribbons.

. .

Trends in Population, Patterns
-

, ",

The geographic patterns of, population movements can be organized

.

for analysis into three functional streams (51). The firsCdeals with

the movements of people"from eco'nomically depressed areas of the.nation

to more viable areas: In the past, this mav'ement has primarily con-

,stituted migration from rural to urban'areas. But due to changes in
fi

the structure of many localeconomies, movements of this type will

increasingly take place between urban areas. The second functional

stream consists of movements within metropolitan areas (21, 62)-: Due

to changing lire stxles,incomes,Wnd family sizes, people may move to

different parts 'of the fame metropolitan area, but may not change their

,job or typeof'work. The third functional stream consists of movements

'between metropolitan areas (42). These movements are typically related

to changes in Soboposition within a company, a drastic change in

life style, or a desire.to start new elsewhere. These migration pat-,

terns, in,contrast to birth pafterns, will be the shapers of urban

structural--change.
o
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In particular, examination of growth patterns reveals that spon-

taneous growth centers are acquiring a d \sproportionate share of re:-

distributed growth (51). A large share of the growth in metropolitan

areas in general°occurs through immigration by a re1I-iively few,

rapidly growing metropolitan centers. Future urban growth is likely

to be concentrated in these relatively few "migration magnets" (27).

Because Of these shifting patterns, a number of existing metropolitan

areas can be expicted to level off and even decline in population dur-

ing-the la 19701s. Moreover, this development will have implications

for metropolitan markets in general, and food services among them. In

ticular, the food service 'sector can expect to ,find rapidly growing

markets and opportunities in small, rapidly growing 111,7tupolitan areas.

These are characterized by a younger, more mobile demographic profile,

and therefore a profile that is more likely to demand higher levels of

---
urban ea ing services and leisure facilities.

ese general patterns obscure variations in migr ion patterns

am - roups. For example, Blacks appear to move more often than.. ,

reflecting i the renter status and concomitant in-

to 13bt loais or accumulate capital for a house and their

break into suburban areas (30). The prosperous and

highly educated move to the suburbs while the poor stay in the cities;

this ds true regardless of-race.

Rural areas will continue to lose population as. the metropolitan

-areas and amenity areas continue to attractoulgrants. As a result, the

depopulated,areas-may either be overemployed or underemployea,u_depend-

Ing on whether consumers or producerscleave. This rural loss, however,

/"'Q3
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proceeds in stages. Rural farm types may move to the regional center

and then onto a medium-sized metropolitan area. Thus, small urban'.

places (between 16 and 5O thousand) may grow quite; rapidly, in thdse
.

areas undergoing .transition in the rural agricultural base. Secondly,

much of the "rural" population is non-farm and growing in size. Goods

and services supplied to meet their increasing needs will. support

growth in regional market towns.

Life Style, Activities, and Leisure Time Patterns

One of the most important variables one needs to investigate in

the area of life style, activities, and leisure time patterns is the

amount of discretionary time available. Sex, family responsibility

level, and work status are all important determinants of this variable.a

In one,study, for example, the fulltime working female with Yung

children had only slightly more than one-third asmuch discretionary
a

time (2.6 hours/day) as the part-time working male with no young

children (8.2 hours/day) (,19 Contrary yob expectations, however,
Of.

income ifferences do not seem to affect differences in°8iscretionary

time/ Other studies support these findings between occupations and

across different comitnities. Higher income pecipie, however, do

spend more of their discretionary time outside the dwelAing,:unit than

//

..%

lower income people.

Although professionals are more work-oriented than non-profes-
,

sionals, professional's have a higher affinity for vacations and

"i'leisureactivity; whereas trades-people, for example, seem to have
t)

edough leisure time And are less work-oriented (26, 54).,'

r
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Younger people and single people are, in general, more leisure-

oriented than older married types. At the other end of the age

spectrum, howeveretirees, particularly in retirement communities,

develop more leisurely life styles (22). gne study revealed some

measure.of detail on leisure time activities. Members of the sample

population were called on the telephone and asied-to recall their

activities for the previous 24-hour period. For the activity group-

ing, "restaurants, parties, and movies," although no more than 8 per-

cent of the population as a whole engaged in this activity at a given

_time period, up to 19 percent of the age cohort 16-24 and 18 percen

of the age cohort 25-34_were,engaged in this activity for a given

period of time (See Figure 11) (10).

This same study reported much higher rates of the activity,

"eating and drinking in residences," for upper and middle_class pro-

fessionals than for the rest of the population. For example, at one-

point, 72 percent of the upper class professionals and 48 percent of

the upper middle class professionals were at home. for supper, whereas

only 26 percent of the population taken as e whole was at home for

supper. These results must be interpreted carefully, due to small

sample size. Also, the data reports temporal patterns: there may

appear to be sharp differences in the frequency of an activity, but

these differences hold only Tor selected times. Clearly, almost

everybody, eats supper, but.not everyone eats at the same time,1 or for

the-same lerigth of time, or 1at home. Apparently, however, many upper

and upper middle class professionals do.

Certain trends in leisure time activity may be emerging. At

A
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present, about 1/4 of 1 percent of laborers are on a 4-day 40-hour

work week. This level will probably continue to increase. But right

now it is not a significant part of the pattern. Rather, the signifi-

cant changes in leisure time are measured by more paid holidays and

longer vacations, not in shorter work weeks (15, 26, 48, 53, 64).

Due to decreasing family sizes, women's worklife expectancy will

continue to increase. This observation is reinforced by better pen-

sions, social security, and'ireater longevity, as well as by changing

family structure and role differentiation (35, 55).
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Structure of the Food Services Sector

Introduction

We focus, in this second section, specifically on the food ser-

vices sector. The food services sector is one aspect of the popula-

tion system we have been investigating. In many respects, the,food

services sector lags behind the population sector. Thus, the trends

we see in the population system as a whole 'appear

services sector. We'summarize a number of structural and institution-

al trends in this section.
ti

Institutional Trends in the Food, Services Sector

.

Decision- making and9planning in the food -services sector will be

affected by laws and regulations relevant to the industry; by changes

in technological forecasting; by new marketing, techniques; and by

chhnges in the food service delivery system. We outline some of these

trends here.

Laws and regulations. The legal constraints or food service come

from either the federal or the local level. The possible further regu-

lation of franchising activities by the federal government could severe-

ly limit food service industry expansion. Fortunately for food services,

many congressmen view franchising as a memos of keeping small business-

men viable in a world of big business, even though the franchisers

.

themselves are among the biggest firms in the sector. Theivolving

guideliries are that franchising restrictions are considered based on

r-
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the alloca on of financi risks between the frail sor and the

franchisee.- There has also been a str rt to set up minority

- members in franchising operations; as a result, usiness

Administration loans have become increasingly available fa nchisees

(6, 25). (While these observations are dated.;h pattern persists at,

the time of writing.)(

The outlook seems equally favorable-oft the loCal level. Although

there have been some minor exceptions, zoning decisions have firmly

established fa t , they are

entitled to 411 the opportunities open to restaurants. Noise, parking,

congestion, and other similar ordinances have done little to impair

restaurantlocational freedom (70-79 incl.).

Food delivery systems. The systems approach is of great impor7

tance in the food service industry; within the industry,',the fast

foad operations have used this mode to greatest advantage (4, 29).

One observer, in examining the success of_McDonald's, notes that they

have extremely low failure rates and a high number of repeat customersr,(-Pr

He attributes this to entrepreneurial financing, wise site selection,

and rapid delivery of a high quality product in a clean environmen .

In fact, the whole unit is designed to maximize product performance

with great attention to details.

Technological forecasting. The systematic handling of information

in industry for forecasting purposes is gaining, but,its effect is

still quite minor. New methods have been developed to the point of

reasonable, accuracy; it is their application, however, that lags (141.

.- One model developea assesses the changing locational advantages of
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sites over time and could be relevant to the food service sector. New
,

locations arise because of changing costs, v and destinat

Marketing techniques. than blindly incregging sales,

many marketers are ng to'shape demand to._conform to long range

objectives. his "de-marketing" may be general, selective, or

,AP-----
ostensible__(47). Marketing should_xefUlate the shape and ]41 of

demand so that it conforms6 the organization's current supply

situation. In the food service sector, this approach could be crucial,

given highly engineered service structures and tight inventory schedules.

Factors that will help shape the future of the food service indus-

try include the development of distribution networks, more accurate

site selection, the structure of agribusiness units that supply raw

materials, and the internal structure of the food services sector

itself.

Food distribution networks. Two trends are-emerging in the dig-.

tribution of goods. One involves the transformation of the distributor

to a wide Product line. (The ultimate case would be one distributor

handling all the needs of one consumption unit.) A proliferation of

services may accompany.this movement, including menu consulting, mer-

Chandising assistance, recipe development, food costing, and computet-

ized bialing, ordering, and inventory recording (68).

Another trend involves cost-plus pricing. This practice could

entail 7-day instead of 30-day billing. It would thus require the

individual unit to keep a higher inventory and would also require of

the individual unit more advanced'planning-(68).

On another scale, the innovations in communications and transporta-

---
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n have brought about the decline of the terminal-market--for

example, the Chicago stockyard (32,56). Thus, the decentralization

of distribution into market areds is both more feasible and more

probable. This also means that direct purchase form feeder to packer

has become the predominant means of marketing in the meat industry.

This elimination of an intermediate step could provide both higher

profits to growers and lower costs to packers.

Agribusiness units. The continuing trend in agribusiness is

towaids more vertical integration of product acquisition and delivery

(31). This has meant that control over decisions in agribuiness has

been increasingly shifted to non-farm firms. One forecast explains

that because ofthe concentration of technology, communication, and

organization; these firms-canuse their control to extract the most

from those who buy from it and sell to it.

Site selection. Although the site cannot, by-,Itself, determine,

project viability, its accurate selection can optimize whatever pro-

fits can be made, and in some-cases surmount other bad decisions.

Thus, the continued development of site location technology is of real

importance to the food service industry (3). The site must be selected

in the context of Tilarket policy and in relation to the specific nature

of the goods sold and the market population. -Tools include indices of

shopper effectiveness, customer survey.techniques,.and general observa-

tional methods.

Trends in the food service industry. The advantages orthe

franchised sector of the industry include centralized buying, central-
.

ized promotion, untapped market potential, better than average growth

A14
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Figure 13

Eating Establishment'Employment Concentration
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Figure 1,4

Percentage of Multi --Unit Firms in
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0 The Pennsylvania data, sandwiched between,the'1963 and 1967,
.1.

0
' data for the countiy as awhole, indicates that the structure for

' Pennsylvanias,not far different from.that of the c ntry
.

.

Siiilarly, from Figure 13, we can see that a similar pattern

appears for the employment, structure of the eating sector. .Most o'f '

.
the eating plepep emplby vety fewleople, Whereas a few entploy. large

numbers. Twenty -eight percent of the e'sablishments are run by:their
.

owners. Roughly 84 percent 'of all establishments have ten or fewer

employees. Again,Pennsylvania does not depart substantially from'the

ft

national picture.
,

,

Fintlly,smost.:of the firtils'are.sjngle.unit enterprises. This is

.true for 90 percent of the establishments for the country as a whole

and 98 percent of the establishments Penrisyr4ania. Only 5 percent

of the establishmentsbelong tg firms taIing ten or more units for

.

the country as a whole. Less than on&-half of-one percent of the
.

establishments in Pennsylvania belong to firps.having ten units

0
more. (These figpres appear in Figure 14.) ,1e can expect.mg1e and .

0- t' ,z `

pore food seryice,establ4Shments to belong to multi -unit firms as,the'

.. .

fast fopd and other restaurant .chains, continue to grow in num r pnd
- %

size (18,. 23, 51,-69),

a

4

4

.-
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Structure and Trends of Population and Food Services for Pennsylvania .

Introduction
0

Although the.results for the country as a.whole are insightful and

. suggestive, and would help investors and planners in the food services

sector., becau*se economic decisions take place'in and have an effect

on space, dt would be more helpful to look at a given spatial area in
.

. .

great detail. This approach helps confirm the broader trends as .well

as develop specific policy guidelines. The authors investigated the

Stale of Pennsylvania as an example of how. the methodology is applied,

and as an. illustration of the kinds.of results one dan dkPegt."

Method

Data was obtained frbm U. S: =Census Reports for povulation.of
SI

urban places, number of firms in the eating and,drinking sector by

urban place, and sales in the eating and drinking sector by urban'

place.. Land areas of urban places Were also obtained. This data was
-

collected.for two different time periods to permit an observation of

trends. Furthermore, the urban-place data was divided into two'

categories, SMSA urban.pfaces and non-SMSA urban pieces, to permit a

more careful examination of expected differences. in,irrban places at

-,.

different levels,of the'urban'hierarchy and with different functions. a

.

:.
- .

These two cptegoies are hereafter referred to as '.'urban" and "rural"

. . .
places respectively.

,

,

. e--

S.

. .

The data tables portraying the values fo'r the variables CiestOribed : .*

, 'A's.

, .
.

. . .

:3

2 ..::. ...1..... . ,
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above 'are given in the Appendix. Data was collected for all urban

places in Pennsylvania and aggregated for easier analysis into the,

following 12 population size classes:

1. 1,000,000 and above,

2. 750,000 - 999,999,

3. 500,000 - 749,999,

4. 250,000 - 499,999,

5. 100,000 - 249,999,

6. 75,000 - 99999,

7. 50,000 - 74,999,

8. 25,000 - 49,999,

9. 10,000 24,999,

10. '7,500 - 9,999

11. 5,000 - 7,499, and

12. 2,500 - 4,999.

A series of questions face decision-makers in the food saivice

sector. These questions have to do with (1) the location of the popu-

lation 5(be served; (2) the composition of the °market population at a

given location; (3) the kinds of economic activities engaged in by the .

Market population; (4) the types of people involved in a gilen economic

activity; (5) the location of such economic activities as food service

establishments; and (6) the numbers, types, and sizes of food service

establishments in a given urban place location.

One way to begin answering these questions is to look at locational

concentrations of the activity eating and drinking relative to the

population and then to make comparisons over time. One makes these
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comparisons by using the Lorenze.eurve .(40). The Lorenze curve, as

used in this study, simply portrays the extent.of concentration of the

chosen variable on land. If the,line is straight (as the reference

line drawn 45 degrees to the axes), it indicates that the variate in

question, say population, is equally distributed over the land area:

The more the line is curved relative to the straight line, the-more

centrated the population is relative to the land area. Sincel

population divided by land area represents density, this curve simply

measures the extent-o -density variation. In Figure 15, for example)

,ati

we see that 50 percei-iiI the urban population lives on only 25 pert

of the urban land area.

By looking at Figure 15, we see that the population was more

concentrated in 1960 than it was in 1970. This supports the hypothesis

that the population is becoming gradually more suburbanized in Penn-

sylvania. The gini coefficient is an index used to measure this degree

of concentration. It is-equal to th ,ratio of the area under the

'curve to the erea of the triar e and varies from 0 to 1. Zero, of
-

course, reflects no = centration and one represents high concentra-

tiSn.

Results

The results of our data analysis.are plotted in Figures 15through

20. The numbes,along the graph segments indicate the urban place

size class category associated with that line segment. In general,.we

would expect to find the size class categories with the largest urban

plaCei'close.to the origin, because their line segments have the

<
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steepeW'slopes, and therefore indicate -the highest densities. As we

1,4 .1'
t ".. would .expect, ;id' data , inleneral Aftows higher densities, in urger ,,. .

,0 k C, : t r I t , I', ,
i

4 plaes: which confirms otr. hypothesis of urban' systems structure.
. , .

'-'
SI

c
O1,, t,'

10. , S 4, 0
e O. +6 P

1 et ei, . .

'
tz.

From , ese f.igures we sca make a ,number- of interesting comparisons.,
, , s.: .

..,.

_ t, ,For "exampie.°,:_Figurest 15. an&16 drylcate that whereas urban places, have
, . I" .-

.> . .-

'p.. become suburbanized betweer1.19(k and 19.70, the population in ruraT
. . . 4,,

.
0 Placas hasp become more concenOated. Thiii suggests a movement of,. . . .-N. ..-, 4

t P 6
pole from small rural V:illages to la,rger regibnal places as a continu-

,, t '4 . .. .0 0
, °Pt. .

.0
seition i of generas.1 rural-lo-prban migration trends in past years in

0 l
.f

4 01' other parts of the coAntry." .'
- 0 ..

. . ..From Figures 17 and 18'we se, that,,for urtan:Places, the con- .
,.... ,L.. t . C .,,.

centration of estabrishments and vies Wes followed, the concentration. . .
.4 o ee a

1 44
0.* o f p ¢p u 1 a t i a n and Was declj_ned. Given d4creasing total populaticA in" . .., ... ,t. , { b I 7*

e ' . . ,30 .
. Urban'plare_SY this 'men-nn' tliht man:" establishmeras .are leaving.. the ;' .. . . ' ..

. 0- . .. . , .
to a aet 0 . Market. In gen'ertl; the number' (Ad establishments are fess concentrated

'it, .--,,, .- _ .'.. A' o '-o
. e t $ e i t 0
. than the popylation, whereas sales is more concent,rated thah the. . .

. . . ,St . , . I
C

. i., 4.6. '.0 IP .,',, . , ,, 1
.0

' 0ol, 4 . PopulaCion, indicatingthae thetwerage snips of establishments in
.:. ." ,,

-
10 ''' ,

denser "areas is inuchl-figher ona per anAaklishment basis than the .
.-i,.°:'' , ..., .

,?... , r
IP

,',.. e ,
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. .The picture emerging' in urban praces,tnItseems.tp-he illi"
0

0.

. . 4, .
;;;. , ,

.,". v . . L+ . .
*a 4

a,

.-
Total population is declining ae- the urban poliUlatioti id.saUrtianizing. "

--- s .
. .

. .
.

.. ,,
6

',. . . .

Establishments sales in generalhavafol).qwed ViepopulatiOnuOutof
.

. , .
.. .

O .. 0
A .. .

urban places.' Whether food service esiajolisit5lents'have become rt-- '

.
.,.- ,

established in'suburban areas cannot be conclUded!fiom this data..
, .

o .
4 .

Trends in rural places' oppose the.urbat trends in eartaimspects.'
.

.
. .

, 0

not been -follbwba'by an

. ...,

increasing concentratidA cof 'establishments ox isales in ruf,at places:
-. 0.

The increasing concentrAtion Of population has
t

Rather, the opposite,has taken place; and the Cancerttracion of establish-

.

. 0 telt
,

00
ments and sales has.declined, as shown in Figures 19 and 20. 'This de-

. 0

;c1,4ng appeal's to tiave been caused by,, the eptry.of nes7 establishments
Y

places, of the 6:79,;mailest size classe;, deipite an absolute
0. '

0

dgcreada in. the paal.popuIat.Win tkeSe
,

could hlypotheiii,, that peidemana, for thes
0

'
phenomenally, probably due toltheir having

two size cfasses. One

e services has:increased, _

o.

bten undersupplied in the
. ,

.

,. ,

. past. Also, a.changing occup'a4onal,struclurein rural areas from
..' . 4 ft %

.0'

farm'to,non-farm Could accougt for changing incomes and tastes, and
.%

%

.

,
-,

., . thus for changing deriand: , 0-thus
. . ,,,.,,-

, .. '. .., . Y
fa,- '' Thus,"then,:is the picture thaC'seets to be emerging in rural

.
.-

,

*

The toral'populatiorcin ruralp14ces has declined as

.

people.

9

r r
' '

move from rural to' urban pl'aceso,
f
Atthe same_ time, howevert, population.

*.
. .

0, - .

* .i.

shifts are occurring between different ruta1"4.zeclassest Although
.

, '.2 A

the'gmallest. 'placei (2,500-4,999) are declining absolutely in poppla-
.

tiOji, their demographic end.fccupational structure is changing so
. 4

. .0
- . ,

.' ftrasWalig that'tile demand for'eatineand drinking &eivices is rising .

-.,
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,*pidlycayling'fbrthAgHtinvcestment, new eetabl merits: and high.
w:- Ce 0 .

, . ,, -,-

:-sales: Thl'the :other hani; populaiipn.fe:ehitt g 0..themediuni-sized
.

.,
Threl:plabee. 0ibwever, tWo ipspohses'are op urritg, Structuzil

changes in.ebme of these places (those In :airei population size class

O
,

14

O.,, ,
I 1^

''. ' 9
4 %

.
5,000 - 7,499Y are similar to tho takihg place'in the smallest

.
.

places (2,300 - 4,999). Thus,'new establishments "are entering th
.

,
market. In the large places, however(those ifi-popu tlQn s

j
7,500 - 24,999), even though poPulation:is increasing, es

entry is not keeping pace. Structural. changes are.ped ably not.,is,

profound. Although many. older..style restaurants- are etill in business,

4

many are going out of businees and are not being replaced rapidly

naugh by new units'.

t
5
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0

s

...the.__Renns_ylv_ania Food _Service_ Sector_. S.cenarios__fflr

e
Introduction

' .
"41

s .. i
At ts p9int,

.
we ,will summariz

e
and draw upon our. results in

q, . -i.

h4 , P
e . . 1. . ,

s
. -the previous section to

.

construct' number of possiblefscenerios for
.

.
,, . ,

,
1,

n. the' uture of Pennsylvania food service. These scenarios are notG,

.. ..,a J ii.4 f, '4. ... e .. . Q

meant to be exhaustive; they suggest a few alternative configurations.

'.

V 4. o

(4 this sense, howeveilthey'serve a heuristic purpost.
. . s..s

.,....-
. ,

... .

..
6 60 .

a .
The Scenarios ..

I
i J . i .

.'. . 4 .. . .

Population movement. The current trend in Pensyfleanial:is..for-
.

. V

% '. . 1 't . .Gsuburbanization in'the metropalitan'apeas.and the concentration of
:.,.:./. .. . .

' .
. t

population in the.non-urban centers of rural areas, If thisprocesss -,..-
e I

. .-- 4. ' 44 .;Z" o
.. .4 r .

font/Ames in its present form? food service establishments will continue

A ' , a . . ....,
,

to move ftom their central Oity,locations to the suburbs In rural
.:.

. 1

areas; the continuance of the present trend, would suggest rapid growth

''' C'.

J, cevtain areas until the market has been'satiited and'then.a,level:- ss
!' .. ..

, . -ing off. "ItTt would also seem to pqan that medium -sized rural places
, ., .. ,

would probably remain stable (inan absoulte sense) And the'number of
,

,
..-.,... . .4 '

'establishments'in Central'fities would continue to decline ,

.:,-
.

._,
,-,'., ,

.
.

There are two
.

separable elements of population movement in
,., .. .,.

- ,

.. , .,

. Pennsylliania. One.is the' urban-to-sUburban movement of population and., .

,'' - .,I .
_- :. I: ," S '

,., .food Service establishmenta.:The second is Elie 'movement into smaller
_.

.

, . -....,. ,

tural places from, the dispersed rural' artas. t may be profitable to

. :' t. . t. . .
. , .

...,ere4te4h.bf.thtse elements independtntly in dra*i:ng alternative
.
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constructs of the future.

Changes in the urban-suburban pattern. Three changes in the

urban - suburban migration pattern would almost-certainZy affect Pennsy1-7-

\rania,fodd se'rviceS:

149 .

' i(1) The future location of food services could be altered by a .

. -, ,

,

,

r changt in the intra-,urg
.

an migration patterns. A:, similar effect could0
, ,

- . .

- alsb be achieved by a.change .in facilities use with'the residential
i

.
.

pattern being held constant. Although there seems to be little
-.,

evadence
.

,

that this.is likely to include a movementback to the central city, it
becomes a more realistic condition if the city is made more accessible

and a safer place to visit.
:

0
.

(2) I,f solutions are 'found for the more serious the central
.'

%
.

ti

city's' problems, it oould become an arse of commercial and cultural

, activity again.. It could provide a comparative`advahtage in time
. . - ...

.. ,

.o .

Savings and variety of attradtions which would also mean that fOod'
,

0 service locations would locate in the central' city once more.. The
c.

pattern,of industrial and commercial locations'in the suburban areas

might, also be ameliorated by these developments, but the change to a\

. central city location could be adiersely affected by the high cost of

land there.

(3) A subset of the previous.scenario would be a reversal of the:,

.

residential patterns and movement of people back into the central cfty.'

This would result in an even moresignificant reversal of demand patterns

for focid:Service,in urban areas: The'probability of this bccurredce
_ .

Y depends on a more complete solution to the more serious central city

p roblems than those 4n8Eiested in scenario 2. '

'
r

9
r

,

i
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Changes in the rural.pattetn. In the rural places there' are two

Prominent alternatives to the continuation of the prent trend. One

is a simPli reversal of the trend toward smaller central places and a

return to the scattered forms of the.past. .4 second possibility is the

Continued movimept of people from scattered.rurs1 areas and their con-

centration in rural places di a larger size class. Here are our two

scenarios:

(1) The reversal of the present trend seems the least likely of

future courses. It-calls fOr-the reversal of a long term trend and a

return to a different life style and less community contact. If this

were to occur; the market potential of the smallest rural places would

decrease ,because of a diminished densi ty. ,It also assumes that trans-

portation factors are held constant, an unlikely contingency.

(2) A second possibility is that the present trend will continue

but that theconcentratiOn will shift to areas of larger population_

within -the ruraL context. This would seem to. be a more likely alter"
5

native because it is a Small deviatiOn of the current trend,and allows

for increased community contact.- Sihce mast employment in this sector

is non-farth, a ghift in the location of employment sources could be

instrumental in causing 'a movement to larget,rurai places.

All_ of'the'previous scenarios oper ate-under the constraint of

future'transpditation patterns. e rural pliC6s that rely. on a great
.

,. . -.-- ,,..

deal of commutatiOn'tio supply employmerit for their re4Identstae most

%,.

sensitive to:ehangsg am,.transpoxtation structures 'and costs. There also
,

are-impacts theOburban-urban. movement patterns,..but these are more.
c.

likely 56 be "met with a multi - modal' transportation system unless there
. ,

I

1.)

. ,

O
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is sufficient pull in the central citS, to make it wan attractive place -'

to live.

Disposable income and lifestyle. The income qnd lifestyle data

indicates a trend toward more leisure time, an increase in women's

worklife expectancy, and in general, a trend toward more of the budget

being spent eating outside the home. In Addition,the data indicates

that much of the restaurant trade is generated by the young (ages 16 to

34) and by upper and middle clak-profesaiOnals.

For Pennsylvania, the number of restaurants; and the restaurant

sales, in general, are expected to increase. The trend towards more IP

holidays and longer vacations may well lead to a greater need for

food' services to serve such existing vacation areas as the'Poconos, the

"Dutch" regidn, or the Laurel Mountains--or'Nelew ones to be developed.

Whife: 11. reSorte are likely to be affected, the areas oriented toward

the upper and middle class professionals and to:youth, may expect the
-

largest increase in numbers of establishments and sales.

For rural areas, the decreased concentration 0 establishments and

sales paired with an increased concentration of population may_well

continue. If that population is predominately non-professional, then

the trend Can be in the 'number of establishments- in food services and

O.

a decrease in sales may well parallel the suburbanization trend in

urban areas. That is, the upper and middle clages are leaving ti'le

more concentrated areas for less concentrated areas. This trend sug-
--,0-.

gests the projection of an increased number of food service establish-

. -Tents in medium-sized rural places and a continuing decrease in the
P.

number_of establishments lit larger rural places.

`
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The trend for establishments and sales to follow population moving

out of urban places can be expedted to increase. But this trend .is

only partially explained by the general movement-of population from

central cities to suburbs. The socio-economic status of the movers

(namely, upper and middle class) indicates that the demand for food

services may increase in suburbia more than the population. For

central eities, the reverse may well be true. That is, the demand

for restaurants may well decrease as the proportion of non-professional

residents increases. This trend may be further escalated by the

attraction of non-professional rural people to urban central cities.

From a more general perspective, however, all of the trends to-

ward'decreasing numbers of. establishments and amount of salts will be

lessened by the trend toward more leisure time for all classes.

Structural trends.' Existing government regulations do not limit

franchising or location or food service establishments. Establishments

'seem able to move freely to follow the population. A franchised opera-

tion represent a more viable business venture than a private business

venture. Thus, with the existing regulations,lranchised operations

should become even more prevalent in Pennsylvania. Advanced method& of

site selection, distribution, and market area formation should allow

establishments to be more sensitive to population demands and socio-

economic trends.
Tr'

As capital purchases are more easily financed by franchises, and

as franchises continue to increase, the trend toward the application
"..

of the systems approach Will increaser Automation will create demand

for new types of employment, and may cause unemployment to increase.
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In Pennsylvania, newer firms are locating in suburb' and smaller

rural areas, and many, of the new establishments are likely to be

franchised. This trend has a number of implications for employment.

Old establishments from more concentrated areas employed more workers,

many of whom were unskilled, Newer eaishments may employ far feWer

people. In fact, increased unskilled employment in food services can,

be projected in the more concentrated areas. The total -employment in

food services, as in` many automating industries, may well decrease

and become characterized by less skilled employees on the production

line. Increased centralization of menu planning, distribution, and

marketing will simply.cause a.shift in the location of_skilled employ-

ment.

a
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4 odological Issues and Areas for Further Research

A number of odological problems may have introduced bias

into our results or provided us with a picture different from the

correct one. First, the basic unit of analysis was the urban place;

this is the smallest unit for which data can be collected. This re-

striction meant that we could not, in the absence of further analysis

of SMSA's, for example, corroboratE our view of the subdrhanization

process. Second, the aggregation of urban njo size clasSes,

while defensible on r_ajmat-rtliounds, does cause a mixing of places

r-----uritlialfferent functions. Ideally, one would consider each place

separately, but that would have entailed excruciating work. Third,_

there were a number of categories for which data was not available.

As these data vacansies tended to be more frequent for smaller places,

places inemaller size classes were systematically underrepresented.

But the total impact, although unknown, was probably quite small.

A number of problems, are inherent in the data itself and in the

- way it is collected by the census. It is only with difficulty that

one can impose a spatial framework on census data. This practice leads

to many assumptions abqut the nature of the phenomenon one is testing.

The imposition of an urban-rural dichotomy was one such imposition.

Clearly, many urbhn places.located in SMSA's are quite small, and

would probably qualify functionally as rural places. The opposite is

also true. Therefore, to make statements about the "rural" or "urban"

naturefof the derived distributionjs somewhat speculative. One might
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have come to similar conclusions based on a different categorization.

Finally, it must be mentioned that whereas or "eating places"

was available only for larger agglomerations 'CSMSA's, the country as

a whole, the state), only the breakdown, "eating. and drinking" was

available for urban place data.

Most of the difficulties in the approach taken here could be

ameliorated-by a mare detailed look at a few typical SMSA's and a

few firms 'in the food services sector. This would yield useful

information about detailed decision-making processes. Further, more

detailed work on disposable income needs to be done. Although we know

what people eventually e don't know how specific groups spend

their- money.

Finally, there i the normative qu'estion of planned change. We

:

have described what has tak place and what will probably take place

given no,intervention by the social sector. What the social sector

might do should merit a little more attention than what we accord it

here. But for the present, we feel we have begun to lay out the

onal background on which detailed policy questions can

formulated.

p
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APPENDIX

Urban SMA Place's, 1970

Size Class
Popu-
lation

Land
2

Area #
3(sq.mi.) Firms $ 4

Sales
Employ-

ment

1. 1,000;000- 1,948,609 128.5 4,420 316,183 22,294

2. 750,0,00-999,999

3. 500,000-749,999 520,117 55.1 1,403 115,234 6,875

4. 250,000-499,999

5. 100,000-249,000 342%322 62.7 900 52,310 4,155

6. 75,000=92,999 87,643 9.6 291 18,637 1,097.

. 50,000-74,999 426,859 57.7 1,311 68,022 4,908

8. 25,000-49,999 350,039 84.7 801 37,798 3,966

9. 10,000-24,999 623,908 135.8 1,823 81,067 6,829

10. 7,500 -9,999 259,938 53.5 581 27,7.90 NA
*

11. 5,000-7,499 3,94,768 118.3 1,031 5'6,410 NA

12. 2,500-4,999 236,176 90.9 907 53,301 NA*

TOTAL 5,190,376 796.8'13,460 806.732 50,124

Sources of Data

1. Population--United States Department of Commerce, Bureau
of the Census,vGeneral Population Characteristics:
Volume.40, Table 16 (1970).

2. 'Land Area--Commonwealth of Pennsylvania Department of
Commerce, Pennsylvania Industrial Census Series,
entire 'volume (1972) .

. 3. #.:-Firms--United States Department of Commerce, Bureau of
the Census, Retail Trade--Area Statistics, _Volume 40,
Tab.le 3-(1967).

4. $ Sales--United--$,Sates Department Hof Commerce,,,Bureau of
the Census, RE ail Trade--Ared-Statistics, Volume.40,'
Table 3 J1967).

5. Employment--United States Department of Commerce, Bureau
of the Census/ General Sbcial and Economic Character-
istics: Pennsylvania,. Volume 40, Tables 76, 77,.87,
106, -10.7, 118 (1970).

Data not available

r
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Urban SMSA Places, 1360

Size Class
Popu-
lation

Land
Area 2

(sq.mi.)
-1/ 3

Firms
$ . Employ-5
Sales merit

1. 1,000,900- 2,002,512 128.5 5',099 267,130 26,469

750,000-999,9992. - _ - _

3 500,000-749,999 604,332 55.1 1,561 90,441 6,967

4. 250,000-499,999
1

5. 100,000-249,999 358,230 62.7 1,745 37,740 3,471

6. 75,000-99,999
.

271,0,32 3(1.3 802 19,494 3,526
7. 50,000-74,999 544,140 ..38.3 1,450 50,880 4,359

8. 25,000-49,999 285,182 48.2 1,093 31,862 2,618
9. 10,000F24,499 785,767 90.0 1,833 57,159 5,5.30

10. 7,500-9,999 207,671 62.0 526 18,875 NA
*

11. 5,000-7,499 376,098 136.1 1,058 26,854 NA
*

*12. 2,500-4,999 .. 250 113 99.7 770 23,103 NA
. .

TOTAL \ 5,675,028 756.9 15,937 623,538 52,959

Sources of Data
. ..

1. Population--United States Department of -Commerce, Bureau of
the Census, General Population Characte;istics, Volume 40,
Table 13 (1960). ,

,
J

2. Land Area-Commonwealth of Pennsylvania Department of Commerc.e,
Pennsylvania qndustrial Census"Series, entire volume (1972),

t . , .

3. II Firms -- United States Department of Commerce, Bureall of the
,,,

Census, Retail Trade Area Statistics, Volume 38, .Table 102,
(1958).

v
. . .

4.:' $ Sales -- United States Department of Cbmmerce, Bureau of the
Census, Retail Trade Area. Statistics, Volume 38, Table 102
(1958). . .

5. Employment-United States Department of Commerce, Bureau of
ttie Census,. General Social and Economic Characteristics:
Pennsylvania, Volume 40,.Table 75 (1960) .-

7

* , .

-Data not available

_ , N . \
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Rural n -SMSA Places, 1960 .
.

Land
2

$
.P.

Popu--f Area # Sales y
4

Emplo.-5.
lation (sq.mi.) Firms '($1,000) pent

, AA

1. 1,'000,000-.

2. 750,000:999,999 77
3. 00,-000-749,999

4. .2 0,000-4)99,999

5. ,-100,000-249,90

6. '75,000-99,999

7. 50,000-74,999 1

.

.

8.' 25,000-49,999. 142,099 25:1 394 10,76:9 1,317'

9. 10,000-24,9,99 280,783 56.2 4891 24,319 3,089

10. 7,500-9,999. 75,756, 20.1 285 6,123' NA
*

*
11.. 5,000-7,499 126,576 45.5 375 '8,a74- , 'NA

12. *2,500-6,999 199,303 85.8 287' 7 229
,

-NA*

, TOTAL 824i517 232.7 2,232 57,224 4;406,

Sources-of Data
r

1. Population--United States Department of Commerce: Bureau of
-the- Census, General Population Characteristics, Volume',40,
Table 13 (1960).

.
1.

a

2. Cand_Area--Commonwealth of Pennsylvania Department of Commere;
- PennsylVania InduStrial Census Series; entire'volume (.1972)..

3. It;Trma--United States Department of Commerce, *Buteau of ,the
Census, Retail Trade Area Statistics, Volume 38, Table. 102.
(1958). ^,

'

° 14

4. $' Sales--United States Department of Commerce, Bijreau of the
r Census, Retail Trade Area Statistics, yo.luyes38,'T,able 102

(1958). '

5.' Employment--United States Department of-vCommerce,'Bureau o4 .1
the Censua,'General tocial.and Edonqmit"tharacteriltics:.,
PennsylVania,yo1ume'40',. Table 75 (196.0). , P

Data ;not_ available

P
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...1, ",.

. .0-
'

,

e.
. .
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..

-,.. P:pnnsylyania Industrial Census. SeTies, entire volume' (19'72).
f..,:r.

'. ...,.1.:- . ..

Firms-4jrnited *States.D0a'rtmen't Of Eommerce, Bureau of the- - , r
.

,Bureau
, e . 5&isus% Retail Trade Are.a. Statistdds, Volume 40, Table 3. 454>

4 .C1967).`. ', : s '0k .

. . t . ,

. e. . .. . ' '.. .,
.

p4% 5 Sales--Uni.W4 Et'at%s Deparpgtent'oft COmmeece, Bureau of the
ensgs,:Retail,Trade"hr,,v4 a tatistids, Volume.40,Table 3

..

. s.
Land

2
,.

4Area Saleg
5.(sq.mi.) Firms 3

(1,000)t 'ment

_a

25,1 ''.370 !18,435

56.2 860 40,919

20 . X48 7,518

'45.5 .0481 17,'70
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a

1,676

3,051

NA*

NA

NA*

y 232.7 2,455 l01',.60

, 4,

.
.

- .. , . .

.5: .Employmenc--United States Department. Of;Commerce,,,Bureau of..' ,0
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.
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ECONOMIC TRENDS INFLUENCING

THE FUTURE OF THE FOOD SERVICE INDUSTRY

Introduction: The Demand for Food

American consumers spent less proportionally on food in 1965 than

any Other nation. Twenty percent of U. S. consumption expenditures

went for food in that year4:contrast to the nation with the highest

proportion for food, Ghana with 60 percent. In fact, the American

.

proportion fell from 23 -percent to 20 percent between 1955 and 1965.

, ,
The marked difference of U. S. food consumption patterns from much of

the remainder of the world raises questions concerning the nature of

the demand for food in the United,States..

The secular trend of food consumption expenditures is upward. This

means that the nd for food is increasing. TOtal foodoonsumgtiOn

has increased monatoni ly ainc..1-950, and 1965 total food Consump-

tion was about 35 percent abovei- he'1950 level. On a per capita -basis,

food consumption expenditures also -ased. In fact, per capita food

expenditures have sed since the Great Depression. But even

-----
ough fdod consumption has increased, per -cap-its food -intake it______LpoLmds

-,, _

and calories has decreased.

Changes in the demand for food are traditiOnatIy-essociate
"k.

economists with changed in'dispasable income, popul-a-iion growth,

sumer preferences, and the priae.6f-aUbstitutes..

e--

con-

4- '
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Income

Americans' personal income has been rising over the past several

decades: Total disposable income rose from $83 million in 1929 to

$404 in 1963; and aggregate consumer expenditures for food have risen

from '$18 million to $72 million over -ame time period. However,

the proportion income spent for food dropped from 3, percent to about

,,
19-percent, On a per capita basis, similar, trends an be

Per capita food consumption since 1950 has increased as has income,

food expenditures as a percentage of income have dedline .

Population

The population of the United States has, of course

ut

reased,

and that increase is positively correlated with total food e penditures.

But population has not-in es,fast as income, which has allowed per-
.

-sonal income to rise. The effect of both rising incomes and rising

population is to increase total ood consumption. However, on both

the aggregate and personal level, food expenditures as a'prop6rtion

income have'declined.

Consumer Preferences

it'Consnmer preferences 1ve shifted tbigardlUe_ more highly prepared

-foodsThig shAft-isreflected in the faCt that the value of the farm-

share of total_food'expenditures has declined-from 42 percent in 1929

i_to 32 percent.in 1963. Consumers increasingly ase_mOte-highly processed

..slORds and morelfriod services. ThUS-the relative shie o
,

-, ,, -_ .4
-----,_ ._

N.
*e,

has incr,eased: The marketing share has increased a-S--a proportion o
--- - ---



total food expend-it'
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,,.that,is, but the total marketing bill has
.

decreased as a proportion of. disposable income since total food ex-

penditures are a declining proportion of income. Since consumers are

not physically consumln more food, higher food expenditures reflect

the greater service component of food expenditUres relative-to the

past.

C

The Price of Substitutes

The commodity composition of consumer preference has also changed.

Although there are no substitutes for food as a commodity group, dif-

ferent foods Act as subst itutes for other foods. Consumer preferences.

have Changed since early in this'century. The demand for meats, dairy'

products, eggs,'

-
ce7eai prOucts

and fruits and vegotables TAS increased. Potatoes and

exhibit diminished demand. More recent trends in

'commodity fo..od coniqmption show that sinc1959, commodity preferences

appear to benegatiirely correlated with price Movements-.

The effect of rising income and population has been to increase

the total demand for pod. The effect of changes in consumer preferences

has been influenpial in ,determining the magnitude and direction of de-

mand with respect t a ious comiN415s of the food sector. And the
..

,

es is to influence consumer preferences througheffect of price chan
`°,,

cost considerations.
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Food Expenditures as a Proportion of Family Income

By IncOme Class and Family Size

Total Food Consumption

The average urban American family spent almost 22 percent'of its

income for food consumption in 1961. Howeverl the percentage of in-

come spent on food varies with income and family size. For example,

4e4

the ratio of food consumption expenditures to after tax incomes of all

urban families_ ranges from a high of 49 pdrcent for families with in-

comes under $1000 to 13 percent for families_with incdraes of $15,000'

and over. And the food-income ratio increases from 21,percent for

single consumers to 27 percent for families with six or more persons.

Family income and family size are positively correlated. Family

income andtglily-size have opposite effects on the proportion of
.

come spentontped. Unless their effects are measured independent of

each other, heir influences will beunderstated, Table I-C giv

independent effects of income and family size on.

For a family of three, the effect

ood en

e ee

es

row 5.' Althodgh

the"average three- oersoh fam y,spent 21 p of its income on food,

the proportion varies from a igh of 44Ipercent for those -with incomes
, .

under-$1000, to 11 percent for those with incomes of $15,000 and Over..
.

..
The average family6ithln income betw

22 celeof its of to

Apnly'l

come Qnfood%

wa'A
in this income

0476v

ent 28 er their after,-taX,ihume Tor food.

$7500 spent

But e-persbn families
4

cent, whilejamilies of six or

/73
or
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Food expenditures can obviously be divided into food consumptiA

'at home and away-from-hoMe foOd consumption,' ;the average, 17_ per-

cent-Of after-tax income was spent for odd consumed 'at home and 5

percent was spent on_food consumed away from home.

Home Food Consumption.

Home food expendit res vary from a high of 47 p rcent for a

e,

Iy

.family of six or,more w h an income between $1000 and $2000 to alow
m

of 7 percent for a family of two with an income over $15,000. The -

4

J.

proportion of income spent for4food at h'bme declines as income increases,
' . 0

but moves in the opposite direction as faMily size increases. 'The

similarity 'of total food expenditures and food at home expenditures

results because food at home d ininates total food expenditure':
*

Away-From-Home Food Consumption
'6:5 0 . ,.. . 0 - .

2 ,Away-from-home food expenditures.vary fromla l9 of 2 percdnt fpr,
N '- .1..

6: 7. 47. a.? .families of six or More with incomes between $10db and,$.20,00,:ti a.
,

)

c
.. ..

high of 5 percent for families withIncomea,between. 10,000'and $15,000:
, .

The mostatriifng fact, however, is that the./
- .1 _

pportion of income speht
.

.
.. S

.for food away
..

from home is relative cgnstant with resp Income ,

, .

.

s

add family size., For fam1,1 three," two N;idelySeParated incom5 pt. "
.

, .
. 0...-

groups-Spent 5 pe cent of income for away-from-home food. Thpy-were
.1.- ' .-.i ,

. ,
. ,

,,2families' Arthree with incomes' birWeen,$1000 and $2000; alid,$10,06-Parld- .
, .

../ .
..,- ,,...,..

$15c000. For families with -incomes between $6000 and $7500., farilies- -
. . .

of two and families'of six or more each spent.4 tercen on aWafAom- .2:.i
,...,,

/home food.

.
44
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cline6s as income rises. Once ofie is above the level wherghunger is
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. .

. satiafied,' additional food consumption'provides a smaller incremgpt tol.
. 77,

...

total satisfact.i.on. Total satisfaction grows by smaller and smaller

amounts as more food is,consumed. The economist calls this phenomenon

(
;'diminishing marginal utflitY. .Total satisfaction may be increased. 14

at a faster rate by .shifting from food to non-food commodities'as

income rises. This implies that the food shape of income will.aecline.

way-frokLhome food consumption suggest the influence6 of sat'
.

tion.a0 s"they_become a larger propoition of total food expend res.

',Thisexplains why the aAay-from-home food share has 4.,cAnwerd bliss

at high iccome levels. The relative, stability of away-trob-home.fooa

expeditures is due to two facts: (I) The quantity of food consumed_
_

--. . _

.

' per person is"\ relarively stable, and (2) away- from -home food consump-
.

...
.

O

tkon ser1,4es as an 'alternative source of satisfaction to eating at home.

.
, .

.The precedding twoesections have, presented thenatuand-deKer-
'

minant 'of the demftnd for food. The emphasis wilrhow shift to the

_ _

food sup'ply.ltseff. Supply is the proce by which the final .consumer
-
demands are ;net. Ultimately, -the supply process may_provide the kasis.- ,

',for projed tions from which fUture labor _requirements Can be estimated.
.
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. 13
.

formulation' of a food supply, allots one.to determine the.effect of
I

1 ,

food products on the v de of ,supply in past, periods.consumer demand

With this dupply respdhse'infOrmation, one canproject supply values

based on estimates of,the future consumer demand for
.

'By assigning labWs:contributionto the dollar value

stage of the supply flow in ly'd'st periods; it idgpossib

labor participation requixements for thefUlfillment o

future food pr'odtIct supply needs. This section Is coin

ptoductsi

in each successive

leto project the'

f projected '

fAled -to' an exam7.
C '- 4,1,

C .

f, c . .

ination of supply values,,apd 'their conyespOnding labor contributions
. I.

.,. 'k
4

for the period 1965 hand190,

.4.

Flow of Food Prbdiacts .

_

ice egtablishmcniC'liluor

The

.

-ft 0
.

flow.of food begins at farms anil fisheries mm:a moves .

-

__through differing.levels'of tralisfOrmation (alterative production); and
1

di5tribution (commodity marksts,.4istributors and eliddleen, manufacturers,

4

ub is

ores, institutional foodservices.:

and-salesmen);through Consumer outlets (retell food'stores,

seer

state an

0Od may

.

r.

-. ---,...,,,,

, .. ' * .- '
,..# ,

federal institutions) finally to'the conqumek." kfhe flow_of
.../ .

,.,
be characterized ag.a mov ent of dollar valikes. It is de -' .1'),

-:4
spiCted in Table I.

As food flows frO

O

o

t

arms and fisheries 'towArd tts ultimate "Consump-
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'tion, various things are _done to it that require the exPentiiture of
J.,

' A

tconomic resources :(larid, lab'or,'andcapitalj The resotrces spent

-

change 'the character Of the food: packing, canning) preserving,

ing, And transportation from one,part,of the country eoanothex

economist thinks . of these resource expenditures as adding to the

cook-

The

value

il

t

of the food. Thus he-speaks of "Value added" in various artg of the...---
.

economic system. Value added can'be measured in dollars or in units of

resources.

' tabor in, the gbpply Proctss

The retail value .of fbod and beveragd consumption for a given

' year ,,is the sum of thevallies added at
.,- '.

; ,---,
_.- d .------ ,

particulcr'concern to our studyis0the

g/the total valpe aOded, we can exam

stage of the flow Ouncxatination'h
..,,

tion of'pposupe ,isory ands products
.

:____,..-,--------;
hours, aggreg te remttneration,, nd av

. - ,
_ _,----

. provide an verview bf the quantitat

6
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value of -bp By disaggregat-

various tageg the flqwt. (They. a
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fAumer. pitehe overlap of "here,

1, .

designated s onspmer outrets;" (d awn-from Tableg

ntributidn at eacft
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' the two primary types of consumer outlets. Retail food store purchases

generally require additional preparation, while:011311C food service

.

estab shments (ds well as institutional food service establishments)

sell or distribute fully prepared food. The added dimension of public

and institutional'food service establishments is one of replacing home

self - preparation by away-from-home, labo-emplo)%ed preparation.

°

obvious Effect on retail food stores and public food service es

ments of a large shift in demand from one to the other does not imply

a concurrent alteration in thespreviousksupply'stages, since the composi-
,

tion Values: for the,two outlets may be closely parallel. The

,

effects on,previoUS stages of supply of demand shifts among

The

tablish-

the Varying

consumer outlets depend largelyonthe destination in terms of the kind'

of business within the broad subsets of consumer outlets.

.0. ..
,example,,a.50-Te/ rcent shift in demand from in home to away from home"

1
If, for

0

food, consumption occurred, an increased need.for_restauranr labor and .
,

.,

a decreased/need 'for,retail fold store labor would.result.
4

But the

previous supply stagesHwoulebe either ,undisturbed r "affected' oniy

indirectly by t1,te shift. If,.howelier, it were -rnii'd that,rest-'

.

.aurants.received food products comprising a.15:percent higher proportion;
,60 /.

. ofi'proces?ed.foods than' its counterpart "tn. home"

labor demand in the alterativ.eproducAon stage

or retail food stores,

of supply would Increase

by 7.5".percent, or,lproductiVity'df.the eAisting labor woUld inarease b"'
.

;

J.D., and

1KA, pg. 6
Study.

.

-Schgchter, M.Q. :"The Flow_of Food, Products,"
A report onWork to progress for thb Food Patterns-
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Static Analysis of Food Supply and Labor Utilization: 1965 and 1969
2

The following comparisons of supply and labor values for the years

1965 and 1969, are static.} They4reflect a dynamic process at merely two

-periods. Furthermore,,the shori'sp-an of, time, the limited number of

observations, and errors in measurement qualify the conclusions.

Consumers! food expenditures are-most heavily concentrated in

consumer food outlets, retail food stores, and public food service

establishments. In 1965 and 1969, the two combined accounted for 89

percent and 83 percent, respectively; of the total value of food and

beverages consued during the year. Public food service establishments

gained 1 percent while retail ood stores lost 6 percent of the total

Value of food and beverages c umed between 1965 and 1969. Comparing

1969 with 1965, one sees nat the liquor store percentage of the whole

for each year remained_unchanged at 6 pftcent. The institutional sec-

tor, including private, state and federal institutions, accounted for

.

5 percent of the food and beverage consumption in 1965, but grew to 11

percent in 1969--a 6 percent increase in four years. In the labor

market corresponding to consumer outlets, weekly man hours in the re

tail food stores' la r market increased by 8 percent, while weekly

man hours in the public food service labor market increased by 9 percent

in 1969 relative to 1965. The greater weekly man hours in public food

services compared to retail food stores. reflects the larger rate of

increase in public food service sales relative to retail food stores

assuming equal price increase rates in each sector. A comparative

2
This analysis is based on Tables I, II, III, and IV.



analysis of 1965 and 1969reveals that the product dissemination stage

of food supply underwent substantial structural change. In 1965, dis-

tributors and middlemen account for 73 percent of the distribution of
I

of shipments leaving the alterative production stage of supply, while

in 1969 they accounted for 68 percent, a fall of 5 percent. Manufac-

ture salemen and consumer outlets! forward vertical integration gained

8 percent in 1969 compared with 1965, accounting for 29 percent of the

total value of shipments leaving alterative production. The alterative

production stage of supply gained in dominance: its value added accounted

for 34 percent of the total retail value of food in 1969 compared to

25'percent jm 1965. Within this stage, the relative value .of individual

industries, except meat products which increased 2 percent, remained

unchanged from 1965 to 1969. The commodity market stage of supply,

which may include elements of initial source of supply from under-

specification , lost a value-added-as-a-percentage-of-output of 13

percent between 1965 and 1969. Finally, the initial sources-pf-supply

stage remained comparatively constant as a percentage of the total

retail value of food and beverages in 1965 and 1969. Farms accounted

for 44 percent of the total retail value of food and beverages in 1965

and 42 percent in 1969. the percentage divergence is accounted for by

a negative 1 percent export deficit in 1965, and a positive 1 percent

import surplus of 1 percent in 1969. The fishery segment of the initial

source of supply stage remained constant, accounting for 1 percent of

the total retail value of food and beverage consumption in the United

States for the years 1965 and 1969.

P.N3
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This report has presented an examination of the fOod supply system

the four-year period, 1965-69. Although some detail presented at

ea h point in the supply system both in terms of food values and labor's

ontrIbution'to those values, the principal purpose was to demonstrate

changes in those values in the period chosen. While this "time-series.

method",provides a useful basis for extrapolating\into the future, it
c

is also useful to examine the food supply system 1\ detail at a single

..-..Loint in . This "cross sectional approach" qua ifies the time--

series projectiOn by exposing the specific character stics of the food

supply system that may not be amenable to linear interpolation. (Because

a child grows to be five feet tall by his twelfth birthday does not

mean that he will be ten feet tall when he's 24.) The4o1lowing section

presents a detailed cross-sectional view of the food suppy system at

a single point in time.'

.ti
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The good industry of the United States may be viewed as a flow of

gods from their initial sources of supply through differing levels of

alternative production and service to final consumer consumption. Food

products may be consumed in one of two sectors, in the home or away

from home. In either case the food products are fully processed when

finally eaten. The relative question is, therefore, what is the compara-

tive added values of food products received by homes and away from home

food services to final,gonsumption of prepared foods. By ascertaining

the composition of food products received by both sectors in terms of

relative levels of alternative production or processing, one can deter-

mine the measurable effects of demand shifts from one secrr to another

on the composition of thefood'indutry labor force. If, for example,

away from home eating plages received food products comprising a 15-

percent higher proportion of fresh foods than its counterpart home eat-

ing, a 10-percent shift in demand from in-home to away-from-home con-

sumstion would result in a 1.5 percent shift in food industry labor

force from specific processing industry to restaurant preparation or

processing of food kroducts.
1

Functionable to the nature of consumption

'demand, shifts, any one or all of the sectors may be measureably affected.

1
This statement is very simplified. It assumes an initial size equality

of the two sectors, an equality in the nature of the demand shifts,
and an equality in the structure of and labor mobility in the food
industy.
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Resultant demand shifts may additionally alter the/number and nature of

--the labor force required to supply the consumer-demanded or establish-

ment-required food composition.

The objective of this report is to provide an overview of the market

for food consumed away from home.
2

Part I of this report consists of a

ofsummery analysis of Phase II
3

or a two-part study of the market for food

served away from home conducted as a joint effort by the U. S. Depart-

ment of Agriculture and the food industry.
4

An additional summary

analysis based on a tabulation of data5 projecting the value of food

and nonalcoholic beverages received by away from home eating places in

1969 is presente as Part II. These computations provide a breakdown

of food groups into processed and unprocessed categories by kind of

business. Part II provides a preliminary second step toWards unveiling

the composition of the market for food served away from home by further

defining the diversification in the components of the away-from-hode

food market. This is'a step toward the finaleplication of the food

market, necessary in measuring the manifested 'effects on labor composition

in the food industry resulting from changes in the food market.

2
Aggregate data is used in this report.

3
Van Dress, Michael G. The Food Service Industry: Type, Quantity and

Value of Foods Used, 1969. U. S. Dept. of Agr., Stat. Bul. 476,
Nov. 1971.

4
Ibid. Van Dress, Michael G., and William H. Freund. The Food Service

Industry Its Structure and Characteristics, 1966. U. S. Dept. of
Agr., Stat. Bul. 416, Feb. 1968.

5
Van Dress, Michael G. The Market for Food Consumed Away from Home:

Doklar Value Statistics, 1969. U. S. Dept. of Agr., Stat. Bul.
J491, Sept. 1972.

r PS-3
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A short, separate bibliography accompanies this section of the

report.

Part I: A Summary of a Study on the Market for Food Served Away From

Home
6

Introduction. The objective of the ,study was to determine the type,

quantity, and value of-foods used by food service operators so as to

provide better understanding of food demands and needs of this market

on a commodity basis. Estimates presented show the quantity and value

of individual foods and food groups received by food service operators

in 1969.

Scope of the study. All outlets offering meals, snacks, or bever-

ages for on-premise or immediate consumption were sampled, except those

that operated4in conjunction with elementary and secondary schools, the

military services; federal hospitals, federal and state correctional

institutions, in-transit feeding operations, and boarding houses. Food

retail value of the food businesses sampled amounted to about $7.2

billion or wholesale $3.6 billion in 1969.

Magnitude of-food service industry. The food service industry-

consists of in excess of 500,000 mass feeding operations. Retail value

of food and nonalcoholic beverages comprising the market of food served

away from home was estimated at $35 billion in 1969, up rpm $28 billion
7 ,

111

during 1966. Wholesale value for these items was about $16 billiOn.

6
This Summary is based on U. S. Department of Agriculture Statistical

'tulletin #476, Nov. 1971,
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In 1969, the combined_total of personal and nonpersonal expenditures

for food plus the retail value of food_donatedtn-schOols and needy ---

persons by government agencies amounted to about $115 billion. The

value of food moving through food service outlets accounted for $27.3

billion or 23.74 percent of the total retail value of food in 1969. v/

Major food groups and analysis. The composition of the food service

industry's variety or mix of goods has been assigned to one of sixteen

major homogeneous food groups. These are dairy products and ices; fats

and oils; flour and cereal prOducts; bakery products; beef; other red

meats; toltry and eggd; fish and shellfish; sugar and sweets; vegetables;

fruits; juices, ades, and drinks; beverages;-soups, sauces, and gravies;
di°

prepared food and mixtures; and nuts, condiments, and leavenings. De-

spite the number of items in a group, a low number of products together

account for 50 peCent or more of the'total quantity or dollar value of

a group. In six of,the sixteen major food groups, as few as two individu-

al food items accounted for 50 percent orave of quantity and dollar

value; a total of nine groups were represented by three 4 fewer items;

and in all but one major food group, at least 50 percent of the quantity

and dollar value was explained by fewer than six products. Of food

products received, 23 each accounted for 400 million pounds or more

and represented over one-half the estimated 37.2 billion pounds received

by food service outlets in 1969. Twenty-four items each had a purchase

value of more than $100 million and a combined total of $6.6 billion,

or about 55 percent of total value of all purchases.

Kind of business and analysis. The kinds of businesses in the food

service industry may be classified into two basic sectors, public and
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institutional. Establishments in the public sector exist, primarily to
0

sell a product or service fot profit. Food_service in the_puhl4e sector

may be provided as a subordinate department or facility, or as the major

kind of business, one that derives the most revenue from food service

activity. Public eating establishments include separate eating places;

separate drinking places; drug or proprietary stores; retail stores;

hotels, motels or tourist courts; 'recreation or amusement places; civic,

social, or fraternal associations; factories, plants, or mills; and

other public eating places.
7

In the institutional Sector, the primary

purpose of food service activity is viewed as,rendering a service rather

than a profit, althOugh some may generate a prOfit. Food service in

institutions is usually supportive. Institutions with food service

include hospitals; sanatoria, convalescent, orrest homes; homes for

children, handicapped, or mentally ill; colleges, universities, profes-

sional, or normal schools; and other. institutions.

In 1969, establishments in the public secto1 accounted for 82

percent of the 37.242 billion pounds of food and nonalcoholic beverages

received by the businesses surveyed, while the institutibnal sector

accounted for 18 percent.

Size of operation. The increasing prominence of the food service

industry in food marketing has been accompanied by-an increase in the

importance of, larger outlits. Almost half the quantity of all foods

received in 1969 was reported by, establishments with gross food sales

of $100,000 or more yearly. .The relaXionship between food costs and

7
Such businesses as fraternal associations and publicly owned nursing

Homes could be classified in either sector.
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use of specific food items became apparent when establishments were

,plag ified h operation. For example, in cstabl4shments with

s foo ales under $2m003 beef represented less than 16 percent

of the estimated -Slue of all foods received in 19'69; while for outlets

/ - with sales $300,000 and over, beef represented nearly 26 percent of

the value of all foods received.

Primary sources of supply. Institutional middlemen offering two

or moraproduci-lines are the major suppliers of the food service.

boidStry and handled 'about 52- percent of the value of selected food

transactions involving primary sources of supply in 1969. Single-line

institutional mihlamen supplied 17 per nt of the value, while

multiPle-line foOdstore middleme provided 11 percent of the 85.38 per-/
cent'of the market acco

e. .

ed for by all types of middlemen, considering

only primary sources of supply. Retail foodstores, and parent enterprises

and commissaries, each accounted for almost 6 percent of the dollar
I

value of transactions in 1969.

Part-II: The Value of Food and Nonalcoholic Beverages in Eating Places

in' 19698

Introduction. The objective of this separate calculation of pro-

19-cessed and unprocessed foods within each food group by each kind of

business is to derive a better understanding of the composition of the

value of foods and nonalcoholic beverages received by away-from-home °

8
Based.nn U. S. Dept. of Agr., Stat. Bul.;,491, Sept. 1972.

9
Food 'groups as defined in Part. I of "this report were expanded by 2

'groups.

0 e,
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eating establishments for sale, to consumers. Effects on the food

industry from changes in the food market can thereby be more accurately

,examined:

Procedure. The tabulation.-of-data showing the value of food and

nonalcoholic beverages received by away-from-home eating plates
10

pro--

',vided the basic information from which the calculations id Part II were

derived. The- study includes 14 kinds of publigand institutional food
I

service establishments, each containing 18 separate product groups

divided into processed food and unprocessed foOd values. The division

between the processed and unprocessed fpod category was determined

separately for each food-group allowing for miilimum of technology

in each product area. The division was designed to show aggregate dif-

ferences between fOod service establishments, as well as differences

among individual food product compoSitions of the same product group

within the several food service establishments. The prodessed/unpro-

,

cessed categories delineate a relative level of processing within each

food group and do not denote an absolute level of processing or cutoff

along the sequential path of food product alteration. Fresh fluid

milk, for example, was designated unprocessed since.pastdrization and

homogenization Vrasconside5ed to represent a relatively minimal level

of "proteSsing relative to its counterparts within the dairy products

and. ices product group.

Results. Operators of food service establishments represented in

the survey purchased food and nonalcoholic beverages valued at $12.196

10
Z. S. Dept. 'of Agr., Stat. Bul.'491, Sept. 1972.
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billion 41 1969. The equivalent is more than 37 billion pounds of food

witha retail value of $27.3 billion. Of the purchased value of $12.196

billion4 $8,115 billion or 66.54 per nt- was accounted for by unprocessed-

. foods'and $4.081 billion or 33.46 percent was accounted for by processed

foods. Comparing the percentage of,Rtacessed to unprocessed foods beo-

tween total public and total institutional food service establishments;

the, percentages-are 49.22 percent and 56.46 percent for public and
1 4

institutional establishments respectively. The outcome for separately

compared kinds of establishments is'quite different. For drug or

proprietary stores the percentage of processed to unprocessed foods is

82.73 percent while for hotels, motels, or tourist courts the percentage

is only 36,66 per ent and for hopsitals the percentage of processed to

unprocessed food is 50.83 percent, Within the same product group there

is wide variation in the percentage of processed to unprocessed products

among individual kinds of establishments. For separate eating places the
----- a

,

percentage for dairy products and ices is 25.21 percent while the

age for hospitals is 10.12 percent and for colleges, uni rsi ies ,ies, pro-

fessional, or normal schools the percentage of processed to unprocessed
1

products in the dairy products and ices product group is 58.14 percent.

Conclusion. The aggregation problem encountered in dealing with

the total value figure of $12.196 billion representing all food a

' nonalcoholic beverages'purchased by operators of food service establish-
,

ments is eased by a division by processed and unprocessed valuations.

-These valuations must clearly be divested by an additional division of

product groups and kinds of businesses, only after which is it potentially

possible to examine the effects of food market alterations on the coTposi-

......



tion of the food industry.

With the inclusio f_ this cross-sectional analysis, we have laid

the groundwork for projection by interpolation. Now we proceed to

examine'other types of projection techniques. The following ,,Ction

presents a Bureau of Labor Statistics employment Model which projects

gross national product (the aggregate of thenation's output) into the

./ future and thin distributes it into its component parts, including the

part of particular interest to this study--food consumption.

3

zv
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1r,ifial Scurces Commodity Alterative Production
of Suoply Markets (processing)

ar-s

51.8

,-.

4Ftsheries

.6 .

3
Imports(-)Exports

.8

.4
3.2,,"'Commodity

Markets

Numbers may not total due to rounding.

57.5,

5

TABLE I
1969 SUPPLY VALUES (in bill

20.8 Meat Pmdcts. 25.9

1.2 Dairy Prdcts. 13.4

6.6 Canned, Cured & Frozen Foods 10.7

7.1 Grainmill Prdcts. / . 10.4

3.2 Bakery Prdcts. 7.0

1.8 Sugar 2.5

1.7 Confectionary Prdcts. 3.1

5.4 Beverages (alcoholic & non-alcoholic) 11.1

7.0 Miscellaneous Prdcts. 10.5

2.8 Tobacco Manufacturers 5.2

..........-6,

1

6

99.7 68.5

8
29.2
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TABLE I .-

i9 SUP?LY VALUES (in billions of dollars)

Product
Dissemination

25.9

13.4

10.7

10.4

7.0

2.5

3.1

11.1

10.5

5.2

6

99.7 68.5$,.*

r829.2,

Distributors
& Middlemen

w

7

78.9

Consumer
Outlets

l

Manufacturers' Salesmen,
Consumer Outlets Forward
Vertical Integration

"V

17
2.0

18
60.3 Retail Food Stores

, 1012
10.3 Public Food-Service Establishment 25.8

19

14

5.9 Liouor Stores

1.9 Institutional Food Service

16 3.6 State & Federal :nstitutions

4y-passing Consumer Outlets
I

P

AO

'7

o



S urces ''Co=modity
of SUD 1 Markets

Fat-ns

43.5

2
Fis eries

.5

Ir-.perts(-)Exports

5

TABLE II
Zs 1965 SUPPLY VALUES (in billions of

Alterative Production
(processing)

42.8 Commodity 53,4.

1 Markets

See footnotes at end of tables.

Numbers =ay not total due to rounding.

10.

15.6 Meat Prdcts. 18.6

8.3 Dairy Prdcts. 11.6

5.1 Canned, Cured & Frozen Foods 8.2

6.0 Grainmill Prdcts. 8.4

.1"

2.8 Bakery Prdcts. 5.9

1.4 Sugar 2.1

1.2 Confectionary Prdcts: 2.3

3.6 Beverages (alcoholic E. non-alcoholic) 7.7

64_5(:Miscellaneous Prdcts 912

11/4-

2.9 Tobacco Manufacturers 4.7

78.6
6
57.7-Y1

`-)



TABLE II
PPLY VALUES (in billions of dollars)

Consumer
Product

Outlets-
Dissemination

18.6

11.6

8.2

8.4

5.9

2.1.

2.3

7.7

9.2

4.7

78.6
6
57.7

O

Distributors
& Middlemen

53.1 Retail Food Stores
9
66.8

12
8.5 Public Food-Service Establishment

10
7
65.7

21.4

8
1 6 Manufacturers1 Salesmen,

Consumer Outlets Forward
Vertical Integration

-w

o

0

17
4.5

9 5.0 Liquor Stores

14

16

Institution!nl Fcmd Service

State & Federal institutions

1.3

15

6.3

94.6

By-passing Consumer Outlets

p 3

0
1

S
U

20
99.0



. Initial Sources 4Commodity
of Supply_ Markets

1.
S

0 hired farm labor
1.2 million

Total wages paid to
hired ferm,labor
f,3.2 million

Wnge rates per day
w/board-$10.10
w/o board-$10.90

2
Fiseries

0 fisherman employed
.1 million

inports(-)Exports

Commodity
Markets

3
Alterative Production

(processing)

Aggregate
# Prod. workers - 1.1
0 Man hOurs - 2263.1

44

TABLE III
1969 LABOR STATISTIC

Total wages - $6773.0
Ave. Hr. Wage - $3.00

footnotes at end of tables.

?t. berg may not total due to rounding.

Meat Prdcts.

Workers - .3
Hrs. - 510.2

Dairy Prdcts.

-Workers - .1

Hrs. - 205.1
Canned, Cured .5

Workers - .2
Hrs. - 442.3

,Grain -ill Prdcts.

Workers - .1
Hrs. - 168.2

Bakery Prdcts.

Workers - .2
Hrs. - 324.5

Sugar

Workers - .0 Wages - $178.5
Hrs. - 53.6 Ave. Hr. Wage - $3.30

Confectionary Prdcts.

Workers - .1 Wages - $351.8
Hrs. - 133.9

Wages - $1,609.0
Ave. Hr. Wage - $3.20

Wages - $620.9
Ave. Hr. Wage - $3.00

Frozen Foods

Wages - $1,098.4
Ave. Hr. Wage - $2.50

Wages - $537.8
Ave. Hr. Wage - $3.20

Wages - $988.7
Ave. Hr. Wage - $3.00

Ave. Hr. Wage - $2.60

Beveraans (alcoholic & non-alcoholic)

Workers - .1, Wages - $821.2
Hrs. - 230.7 Ave. Hr. Wage - $3.60

Miscellaneous Prdcts.

Workers - .1 Wages - $566.7

Hrs. - 194.61 Ave. Hr. Wage - $2.90

Tobacco Manufacturers

Workers -11 Wages - $327.8

Hrs. - 117.1 Ave. Hr. Wage - $2.80



TABLE III
1969 LABOR STATISTICS

c.-

Product
Dissemination

1Distributors
& Middlemen

4

# of nonsupervisory
employees - .5 million

Ave. weekly hours - 40.4 hrs.

Ave. hourly earnings- $3.00

Estimated total
wages paid - $2,883.3 million

1

Manufacturers' Salesmen,

Consumer Outlets Forward
Vertical Integration

By-passing Consumer Outlets

Consumer
Outlets

Retail Food Stores

0 of nonsupervisory employees- 1.6 million

Ave. Weekly hours - 32.5

Ave. hourly earnings - $2.71

Estimated total wages paid-$6904.6millicn

6
Public Food-Service Establishment

0 of nonsupervisory employees- 2.3 million

Ave. weekly houto - 31.9

Ave hourly earnings - $1.73

Estimated total wages paid-$6243.6million

7
Liquor Stores

0 o_ employees - .1 million

8
Institutional Fold Se mice

9
°State & Federal Ynstitutl.ons



Initial Sources
of Supply

Far-s

# tired farm'labor
1.5 million

Total wages paid to
hires farm labor
$2.8 million

'date rates per day

w/board-$7.40
2/o board-$7.60

Fishcries

# fisherman employed
.1 million

tmnorts(-)Exports

Commodity
Markets

Commodity
Markets

$ed footnotes at end of tables..$

Numbers may not total ,due to'rounding.

3
Alterative Production

(processing)

Aggregate
// Prod. workers - 1.1
# Man hours - 2214.0

' *

a TABLE IV
1965 LABOR STATISTICS

Total wages - $5429.2
Ave. Hr. Wage - $2.50

Meat Prdcts.

Workers - .2
Hrs. - 474.5

Dairy Prdcts.

Workers - .1
Hrs. - 238.6

Wages - $1275.1
Ave. Hr. Wage - $2.70

Wages - $579.7
Ave. Hr. Wage - $2,40

Canned, Cured & Frozen Foods

Workers - .2 Wages - $804.1
Hrs. - 409.0 Ave. Hr. Wage - $2.00

Grainmill Prdcts.

Uorkers - .1 Wages - $429.3
Hrs. - 164.4 Ave. Hr. Wage - $2.60

o Bakery Prdcts.

oow Workers - .2 Wages - $830.3
Hrs. - 332.3; Ave. Hr. Wage'- $2.50

Sugar

Workers - .0 Wages - $151.3
Hrs. - 54.5 Ave. Hr. Wage - '$2.80

Confectionary Prdcts.

Workers - .1 Wages - $269.8
Hrs. - 127.5 Ave. Hr. Uage - $2.10

Beverages (alcoholic & non-alcoholic) .

Workers - .1 Wages - $644.0
Hrs. - 219.8 Ave. Hz.: Wage - $2.90

Miscellaneous Prdcts.

Workers .1 Wages - $445.7
Hrs. - 193.6 Ave. Hr. Wage - $2.30

,Tobacco Manufacturers

Workers - .1 Wages - $286.9
Hrs. - 125.7 Ave. Hr. Wage - $2.30

.1"

# of no
empl

Ave.,wel

Ave. ho

Estimat
wag



TABLE IV
1965 LABOR STATISTICS

ges - $5429.2
. Wage - $2.50

Product
Dissemination

1

Consumer
outlets

$2.70

$2.40

2.00

Distributors
& Middlemen

2.60 4
# of nonsupervisoiy

employees - .5 million

2.50 Ave. weekly hours - 41.1 hrs.
,t__

Ave. hourly earnings- $2.40

Estimated total
2.80 wages paid - $2183.4 million

2.10

2.90 Manufacturers' Salesmen,1.0 Consumer Outlets Forward
Vertical Integration

2.30

2.30

y -passing Consumer Outlets

Retail Food Stores

O of

Ave.

Ave.

nonsupervisory employees -1.4 million

weekly hours - 34.3

hourly earnings - $2.06

Estimated total wages paid- $4820.0 million

-Public Food-Service Establishment

O of nonsupervi,ury employees -1.9 million

Ave. weekly hours - 35.2

Ave. hourly earnings_- $1.30

Estimated total wages paid- $4239.4million

7
Linuor Storee

\\_14yemployees - .1 rillion

Institutionzl 'Food Service

Vof employees .1 million
9
State & Federal Institutions

# of employees - .0 million

..

\,4



Footn9tes for Table I and II
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1. Stv,,,istical Abstradti-Of U. S., 1972, pg. 596, 46987, total value of
farm au_tput-including: cash receipts from farm marketings and
CCC loans, farm products consumed directly in farm households,
change in farm inventories, and gross rental value on farm
houses ($2.3 and $2.8 billion in 1965 and 1969 respectively).

2. Statistical Abstract of U. S., 1972, pg. 638, #1068, Fisheries
quantity and value of catch by states in regions -- values repre7
sent the value of fish to fishermen.

Bus. Stat., 1971, pp. 112 and 117, Foreign Trade of the U. S. Value
of imports and exports. Figures include food and live animals,
beverages and tobacco., (For 1969 statistics) Bus. Stat.,
1967, pp. 112 and 117, corresponding to the previous (for 1965'
statistic).

4, he value added in commodity markets was derived by subtacting the
total value of the:- initial sources of supply from the total
input value of.alterative processing. The value added may be

- overstated as it may contain,the values of initiat,sources of
'-supply not determined, such as salt mining in addition to

commodities bypassing alterative production such as fresh farm
to store or home foods-.

5 Annual Survey of Manufacturers, 1969, Table I, general statistics
for industry groups. (For 1969 statistics). Annual Survey of
Manufacturers, 1965, Table I, general statistics for industry
groups. (For,'1965 statistics). The value of the supply inputs
were found by subtracting the value added by manufacture from
the value of shipments which accounts for the,output values.

6. 'Statistical_Abstracts of-U.' S.., 1972, pp. 750 & 751, it's 1247 &
1250. Merchant Wholesalersestimated sales by kind of b s -
ness and merchant whalers operating receipts and ue
added, respectively. Ti e input figures for 1969 YYd,1965 were
derived as follows. For 1969 the percentage v e added from
1967 was multivried'against the 1969 estimat sales and then
subtraCted.from 1969 estimated vales. For 1965, the'percentage
value added of 1963 & 1967 were averaged, then,multiplied
against the'19Westimated sales and then subtracted from the
1965 estimated sales.

7. Statistical Abstracts of U. S., 1972, pg. 750, 461247. Merchant
wholesalers estimated sales by kind of business 1960 - 1932'. The
figures used inStatistical Abstracts of U. S. were derived
from U: S. Bureau of the Census, Monthly Wholesale Trade Report.
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'8. This value was derived by subtracting the value of food by passing.

consumer outlets and the value of food going into distributors
and middlemen from the value of output from alterative pro-.
duction.

9. U. S. Dept. of Commerce, 0.BE. Business Statistics, 1971, pg.59.
U. S. Dept. of Commdrce, O.B.E. Business Statistics, 1967,
pg. 57. DomeStic trade--retail trade--food group stores (for
1965 statistic).

10. U. S. Dept. of Commerce, O.B.E. Business Statistics, 1971, pg. 59.
Domestic trade--retail trade--eating and drinking places (for
1969 statistic). Jj. S. Dept. of Commerce, O.B.E. Business
Statistics, 1967;pg,. 57. Domestic trade -- retail
and drinking places (for 1965 statistic). The eating and
drinking place statistic includes restaurants found in hotels,
amusement places, drug and proprietary stores in addition to
restaurants found at other such places.

11. U. S. Dept,. of. Commerce, O.B.E. Business Statistics, 1971, pg. 59,.

Domestic trade--retail trade--liquor stores (for 1969 statistic.
U. S. Dept. of Commerce, O.B.E. Business Statistics,-1967,
pg. 57. Domestic trade--retail trade--liquor stores (for 1965
statistic).

12. U. S. Dept. of Agr. Stat. Bul. #491, Sept. 1972 (for 1969 statistic).
The 1965 input value was derived by multiplying the percentage
value-of the 1969 input of the 1969 output against the 1965
output.

13. U. S. Dept. of Agr. Stat.-Bul. #491, Sept. 1972. The total retail
value of public food service establishments and institutional
food service was given as $27.30 billion in 1969. The retail
value of institutional food sepice establishments was derived
by making,a proportional diviSion of the total retail value
ba ed on the determined proportion of wholesale values within
th study. (For 1969 statistic, no statistic available for
1965.)

14. "U. S. Dept. of Agr. Stat. Bul,-#491, Sept. 1972. Total input food
value of institutional-food service for 1969 indIuding: hos-
pitals; sanatoria, convalescent, or rest hothes, homes for
children, the aged, handicapped or mentally,-ill; colleges,
universities and normal schools, and otyer institutions. Figure
eKeIudes , local, and federal government institutions
7(198 statistic unavailable).

15. U. S. Dept. of Agr. Stat. Bul. #.4 v. 1971. Figure includes
military service, federal-hospitals, federal and state cor-
rectional institutions:; in-transit feedin operations and board-,

"frig houses. (For 1069 statistic, 1965 statistic unavailable.)
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NN)
U. S. Dept. of Agri Stat. Bul. #476, Nov. 1971. (For 1969 stati

tic unavailable.)

17: The value of food bypassing consumer outlets was derived by sub-
tracting the tatek retail value of consumer outlets from the
total consulter expenditures on food and beverages.

18. National Commission on Food Marketing, report: Food from Farmer
to Consumer, June 1966. Estimated the gross margin includ-
ing retailers operating expenses and profits to be between
19 and 22 percent of sales depending on the firm and the
services rendered. The statistic was derived by multiplying
the average margin (20.5%) against the retail value and then
subtracting that sum from the retail value.

19. National Commission on Food Marketing, report: Food from Farmer

to Consumer, June, 1966. Ibid.,

20. U. S. Dept. of Commerce, 0.B.E:. Business Statistics, 1967 & 1971,

pg. 1. National products personal consumption of food and
beverages.

NOTE: The combined value of #7 and #8 may be larger than the combined
value of #1f, 1114, #16, #18, and #19 due to the understated
value of #14 and #16 as a consequence of unavailable information.

r
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1. U. S. Dept. of L., B.L.S. Handbook of Labor St tisti s. Table

45, Farm Employment and. Wage Rates. U. S. Sept of .Commerce,

Statistical Abstracts of U. S., 1972; Table 987. Farm In-,

come and Expenses. .

2. U. S. Dept. of Commerce, Statistical Abstracts of U. S., 1972,
Table 1062, fisheries, employment, fishing craft, and
establishments.

3. Annual Survey of Manufacturers, 1969,'1965, TOle I, general
statistics,foi'industry groups. Average hourly wage was
found by dividing wages by the number of man hours in each

division.

A. U. S. Dept. of Labor, B.L.S. Bulletin #1312-9: Employment and
Earnings, United States 1909-72; :(sic 5007-groceries and

related'- products. Estimated total wages paidweaderived.
by multiplying average weekly hours -- against fifty weeks
against average hourly_earninis times the number of non-
supervisory emplo yeie. There is no distinction made fOr the
tpe of.wh6lesaling involved whether it be independent

lesalers or manufacturer salesmen or consumer - outlets

forward vertical integration.

U. Si Dept. o( Lab-o-L2-; B.L.S. Bulletin'#1312-9 Employment and

Earnings United States 1909-72,,jsic54) food stores.
Eatimated/tOtal wages paid iatderiVed as follows: a rage

lweekly firs, X 50 weeks X average'hr. .earning X of non-

supervisory.employees.

6: U.S. Dept. of Labor, B.L.S. Bulletin #13
Earnings United States 1909-72

---- places.' Estimated total wa

average weekly hrs X 50 -eks X = verage hr. earnings X #

Employment and
58) eating and drinking

was derived as follows:

of,nonsupervisory em yees.
) 1

7. U. S. Dept. of Labor,' B.L.S. Bulletin #1312-9. Employment and

Earnings United States 1909-72, (sic592), liclOor stores,
figusv do not include average weekly hrs. weekly earnings.-

8. Y. S. riept. of Labor, B.L.S.) Bulletin #1 '1966, hospitals..

Includes labor involved in hospit food service (for 1965

statistic). Statistic not ava able for 1069.
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U. $. Dept. of Labor, B.L.S. Bulletin #1553, 1966, hospitals.
Includes labor.involved in food service in Mate and Local
government run hospitals (for 1965 statistic). Statistic
not available for 1969.

O

G.

)
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The Bureau of Labor Statisti-e, (BLS) Employment Model

Introduction

To provide a framework for the future occupational outlook and

thereby to direct the appropriate manpower allocatidn, the Bureau of

Labor Statistics cOducts a coordinated program which includes detailed

projections of the labor force, aggregate and industry demand, output,

employment, and occupational projections.

A short bibliography accompanies this section.

Overview of the BLS Employment Mode/

The construction of a projected economy is based primarily on the

disaggregation and distribution of the projected economic activity or

real Gross National Product -for a specified year. The Bureau of Labor

Statistics has focused its projections on three alternative years, 1970,

1980 and 1985. This potential real GNP is estimated as a multiple pro-

duct Ly combining.projections of total employment [labor fb.rce-- (uuew-

ployment rate xabor force)] with projections of annual hours per

worker and output per man hour with separate estimates being made for

the government and private sectors of the economy. Potential GNP is

then distributed among expenditure components as the sum of private

consumption, government consumption, private-domestic investment and

net foreign demand. Private consumption is divided by 85 separate

consumption functions into categories of consumer expenditures. The
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poiential GNP, expressed as "final demand," is then distributed through-

out the economy by an input-output sAtem which translates such final

demands as the demand for food into the outputs required from all indus-

tries, regardless of the degree to which the industries' products are

sold directly to consumers. The total output requirements for each

industry can then be computed as the sum of final and intermediate

demand. To obtain the projected industry employmentoutput require-

ments are equated with the employment necessary to produce that amount

of output, given output per man hour and annual hours per worker. The

aggregation of employment in each of the 87 industries should equal

total employment previously defined as the labor force minus unemploy-

_

ment:
1

Industry employment is further disaggregated into projections

upationa ,equirements. Industry occupational trices divide

(Total U. S. employment into 160 occupations cross-classif ed by 116

industries. The matrices rely heavily upon the 1970 U. S. Census

Bureau's Occupation by Industry Report
2
with attention accor ed to ,

emplo .ent data from a number of sources considered preferab e to

census data.
3

The occupational structure of each industry wa- projected

from historical statistics, occupational trends between 1950 and l970,4

1
See Diagram I for diagramatic description of interrelationships, Dept.

of Labor, BLS, Patterns of Economic Growth, Bul. #1672, 1970.

2 1 -

-. U. S. Bureau of Census, U. S. Census of Population, 1960, Subject Re-
4 ports, Occupation by Industry.

3
U. S. Dept. of Labor, GLS, Bul. #1737-, TomorroT,,rb" Manpower Needs, pg.

5, 1971.

4
U. S. Dept. of Labot, B.S, Report 305, Occupational Employment Statis-

tics, Sources and Data, 1966.
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and other factors that might influence occupation41 structure like_

expected new technology and changes in products. In addition, employ-

ment in each industry was estimated using regression analysis with

assumptions consistent with the overall model. Equations were developed

which related industry wage and salary employment in the 1947-1969 per-

iod with different combinations of the primary economic variable con-

sidered strategic in determining long-run changes in aggregate employ-

..

ment with the combination of variables providing the best statistical

tests selected as final estimates. Finally, industries were studied

individually and factors expected to influence their future growth

were examined. This approach especially suited industries in which

past trends in employment were tot indicative of future trends and for

which the model provided unacceptable results of unreasonable employ-

ment projections or poor statistical tests.

Results obtained frominput-output'analysis, ihdividual_industry

studies, regression equations, and qualitative information concerning

technology and the structure of the industry were used to determine

employment projections for each industry. The projections were then

reviewed to assure balance of productivity expectations, real GNP, and,

civilian labor force projections, as well as projections consistent

with the oje-r-ai-assumptions of the model.

Assumptions, Terms,-and Methodology

The simple outline of the BLS employment projection model described

in the previous paragraphs afford a framework in which the assumptions,

terms, and methodology-of the model can be more rigorously examined.
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The estimates of target-year demaRioutputT-and employment are

projections. Therefore, they are functions of assumptions as to what

the country will be like. Several assumptions have been used, but it

is important to note that assumptions are alterable as conditions

change. (The further projections are made into the future, the more

suspect an assumption's validity.) The several, assumptions include

these: Fertility rates will be lower; the institutional framework of

the American economy will not change radically; and economic, social,

technological, andscientifictretai will continue, including values

. placed on work, education, income

We turn nowt&-fh-i-employment projections generated by this model.

The following se on examines the trends of the 1960's utilized by

the emplo ent model. Then it proceeds to the model's food and food-

56 ce industry projections.

0,

0

tt;

4P9
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The U. S. Food Industry and Labor Force:

Projections to 1985

'Introduction ...,

The purpose of-this section is to present an overview of the U. S.

labor force, particularly as it applies to the food and food service
-

ice
* -.______ ---

i

industries.

.

Presented first is a short summary of the U. S. food-a 0 food-.

service-industry and its labor force as it.existed- n the 1960's-or

what the labor force looked 1 e he past The second part of the

report projects the U...d-5,1-lebdr,-.force to- 1985 - -or what the laboforce
.

.will look like in the future. in,all cases--we have. atteMed to
.

. /
Ice,projected labor force,an

-------

food service i
ow,

":

Other pects of the U gndtny affect the food industry and

- I.

the labor force as Wel areas are also covered in this section

and include (1) growth in population, (2) gross national pr

(3) per capita income and consumptidh.

Like the two preceding sections, this section contain- sho

bibliography.
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The Food Industry and Labor Force: 1960's

The food processing industry. In 1965 personal consumption expendi-

tures for food were about $85 billion. This amount represented almost

20 percent of all personal consumption expenditures, making food the

largest single category of private personal consumption.
1

The economic significance of the food manufacturing and processing

industry becomes clearer when it is compar.ed with other manufacturing

industries. "Basic" industries like primary metals, motor vehicles, and
41'
Yt

petroleum are overshaddwed by the food manufacturing and processing

industry. Total employment in the food industry is almost 40 percent

grtater than in primary metals, more than twice that in motor vehicles

and over ten times greater than in petroleum refining..__

"Value added" in the fdbd industry in 1963

than in'primary metals, 54 percent grea

more than five times greater

/

measures the food ma

By these

industry} he largs

of Amew.icat-industry.

food manufacturing and rocessing-industry has experienced sub-

S
s ti41 growth daing the post-war period. Sales of corporatiofis pri-

.

marily2rigaged it the production of food and, kinarel products rose from _

$32.6 billion in 1947 to' 7.5 billiot'in 1962; and ncrease of over 76

percent..--- Part bf this growth is attributa5 growth-ln-populatioh

Structure of Food Manufacturing--A Report by the Staff of the
'Federal Trade Commission, Technis,,a1 5-tud-97#8, National CoMmissiot.
on Food Marketing,. June 1966

2. Ibid. , p. A

a

r: fo Zr".4
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and increased urbanizatiori during this period, as well as an 11 percent

increase in prices. However, a fundamental change occurred in the buying

habits and tastes of consumers"during this period:- In earlier years,

the housewife spent a great deal of time preparing meals from a relatively

raw state of ingredients. During the 1960's and 1970's, a substantial

part of the preparation of food began to be undertaken by the manufacturer.

As a result, many products may be served with a minimum of homeprepara-

tion, and the "value added" as a percent of sales for these processed

foods is considerably higher than for the more traditional products.

. Retail food stores are the principal source of food for American

consumers. In 1963, 'r5.1 percent of the value pf food consumed in the

U. S. came from retail food stores, compared with 18.3 percent for eat-

ing places-, and 1.2 percent for food produced and consumed of farms
.3

There are more retail food stores in'the U. S. than any other type

of retail store, except eating and drinkingiRlaces. When classified
Jr%

together, retail food stores and eating and drinking places accounted

for 187 percent of all retail establishments in 1963, compared with

12.4 percent for gasoline stations,'6.8 perCent for apparel and assessory

stores, and 5.8 percent for auto dealers.

The services industry. .The nearly 9.7 million-workers who were

,-

employed'in the services industry in 1966 include a wide range of occupa-
_,

tions. These include policemen, firemen, cleaning women, theatre ushers,
.

4 ; - , .
barbers and laundresses . The largest group of service wor'Iters,,however,

.

are in occupations relating. to food,preparation and service.
_

3
_ Organization and Competition in Food Retailing, Technical, Study, #7,
7- National Commission of Food,-Marketing, June 1966. ° ;

.

0
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TABLE 1

Employees on Nonagricultural Payrolls, by Industry Division, 1919-6B
(In thousands(

Yearend Month

. -
,

,'total Mining
Contract
evict ruc.
- .11012

Manufecturing-- Tran,por.'I
tatiou
' and
public

u Ditties

Wholcsale add retail trade 11.
fiance.
Incur-
once.

and real
estate,

Services

Government

Total
,

Due-
ablo

Non.
durable Total

Wholesale
trade

Retail
trade Total Federal

.

State
and
local

919
920
921
922
928
924
925

917
928
929
930

1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1913
1944 .

3915
3946
1947
1948
1949
1950_ ,
1951
1957
1953
1954
3955
1958
1957
1958
1959 -
3960
1961
1962
1963
1964
1965
1966
1967_
1968

067
Jr)nuiry
'9ebruary.
March
April _
May
June
July
AVIII51
September.,
Pet ober
November
December

,
1 1;511

January. ,
February
North-
.A-0111. . ...-
May. :.-

July
AUguSt
September.
Oc [ober . - _ . ,
November,
Daoember

T

,--

..

,

., ,

4

_
.

. ,

-
.... .

1

27.069
27,310
24, 3.62.
25,817
23, 391
26, 040
23; 773
29,619
29, 976
30,04)
31, 339
29,424
^0 619
23, 628
23. 7)1
25, 953
?7, 033
91,652
31.026
29,2))
50.6)3
32 376
36.554
40,125
42.452
41,3+3
40,394
41.674
43. 581
4091
43.775
45, 222
47.549
45.623
20. 233
49, 022
&'.665
57,, 4..r3
52,694
51,5l3
53, 313
5-4,234
51.042
56, 590
56,701
58, 332
91 531
63,034
06,030
68, 146

64.495
04,435
61, 617
64,2)4
05,606
66.400
660)7
ff,,..r.--
35,056
66.6.38
67. :5 ,7
67,903-

.

56,0)7
66,393
66-713
67;1'22
67. 724
63. 724
65,3'27
69. 5113

-61s, 023
69. 29'2
69, 555
70, 1M

1,133
1.239

962
929

1. 212
1,101
1.039
1,155
1.114
1,070
1,037
1,09

873,
731
744
853
697
946

1, 015
591
F54
915
937

' 991
92F"
892
836
542
959
994
930
901
929
I98
666
791
797
522
523
731
732
7l2
672

_ 6.1 0-
os
6-14

632
627.i
.616
625

613
GOS

610
617
622
6-36
610
GA
613
605

-Ws
602

590
541

-544
620
631
647
652
663
610
593
639
637

1,021
649

1,0)2
1.152

" 1 229
1 321
1,446'
1,555
1 00
1,00')
1,457
1,372
1.2)4

970
84v)
802
912

1.415
1.112
1, 055
1,150
1,294
1. 790
2, 170
1,567
1,094
1,132
1,641

_1,962
2. 169
2,16-S
2.3)3
2 603
2. 631

. 2. 03
' 2, 612

2, Pg1
2.53)
2. 42)
2,774'
2, 900
2 553
2, 816
2.902
2, 0.3

c 3-')0
, 3. 155

3, 2:5
3, 203
3, 259

2 910
2.824
"2. 875
3.053
3. lai
3. 311

,_2,475
3, 519
3,440
3, 311
3,307
3, 134__ _
2,771-
2. 693
2.507
3,157
3,255
3.367
3,4-5
3,832

'3.515
a. 414

_3.374
3.241

10.650
10. 638
8.237
9.110

10, 300
326:1
9.939

10.136
10, 001
9.947

10, 701
9. 5,32
8.170
6.531
7,397
8, 501
9,0i)
34,827

10. 704
9, 440

10,276
10, 4o.5
13.192
15.2")
17,102
17, 328
15, 32 t
14, 703
15, 545
15.5., 2
14,441
15, 241
16 393
10 6.1.2
17. 549
19 314
1', 5.1
17,343
17. 174
1 k 24 S
10 4,75
14'796

'I0,1'31
19 553
16 497
17, 274
15 18'1
10, 214
1", 434
19, 740

-
19.409
19130
10, 337,
10.232.
l',23'-i3-177-
16 475

-1"244
1",53
19, 540
1", 4,1
1,60)
19, 609

14395
10.425
19,447
19..207
11 36)
14.47
'11. 72')
19.681
20,023
1.95'
20:015 1
19,000

4, 715
5,363
0, 965
8,823

11,9,4
10,856
9. 074
7. 742
8. 35.5
8, 016
7, 4,9
9094
9,083
9, 349

10,110
9,125
9 641.
9,434
9. 830
5,413
9, 37
9; 59
9, 079
9, 480
9.615
9 616

10 404
II, 24.1
11. 4112
14,378.,

11,491
11, 4:6
11,41.1-
11, 302

11, 477
11.1103
11, 363
11,346
11. 3 .11-7
11,1.14
18, 525

.
11.450
11,43)
I I, 440
1 1, in7
11,531
11, 673
11. 584
11,406

-11, 655
11, 663
31,735
11. 753

-4

6,564
5, 6:2
6,725
6,485
4.5,38
6-472
6,45)
9.962
7,139
7,256
O. 9'3
7.147
7.301
7, 284
7,439
7, 1s 2.
7,3)0
7,403
7,319
7

7,113
7,33',
7,203
7.373
7, 3,3
7,455
7,166
7, c30

_8-012----4.
9 162

7.9)8
7 ^06..,.. "01
7, $50
7:846
7,0.5
7, 043
S 1:2

1 8,20,)

'3,711
3.995
3.469
3: 505
3,882
3, 807
3,526
3.042

.3.835
3.824
3.9)6
3, 065
3, 254
2, 816
2,6:2
2,751
2, 760
2,973
3, 134
2, 503
2, 930
3,036
3,274
3,470
3,637
3,829
3,906
4. 0o1
4, 1t6
4, 159
4.64)1
4, 034
4. 226
4,248
4. ""0
4.034
4,141
4, 24
_41

3,976
4.011
4.00)
3.903
3.906
3,903
3, 951
4.936
4, 131

271
, 4, 346

.

6,183
4, 177
4,290

N. 1621
4. 200
4, 314
4. 313
4,331
4.314.
4.2')
4.348
4,311

,

4. 252
4, 204
4.27')
4, 2%
4,2(4

. 6,375
4.394
4.410
4.417
4.401
4.414
4,409

4.5)4
4, 467
4,539
4.9)3
5,250
5, 407
6,276
5, 764
5,935
5,574
6, 123
6,797
5.254
4,183
4, 7.55
5, 261
5.431
5, Stf)
6, 265 f
6,179
6.426 1,694
6,730 1,734
7,2)0 1,8.33
7, 113 1,82)
650-2 1,741
7. 078 1,762
7,314 1,602
8,376 2,199
8, 935 2,361
9, 2:2 2, 489
9.264 2, 457

'O. 386 2, 516
9, 712 2, 600

10.001 2,667
10. 247 2 727
10, 235 2, 739
10. S'35__-2-790'
9 536 2.8,1

10,650 2.5443
I050 2 348
11. 127 2,506
II, 3 )1 3. 011
11.3)7 7,993
IL 560 3,0'S
11, 778 3.101
12. 100 3,169
12, 716 3, 312
13,115 3,437
13, 613 3. 535
14, III 3, 66.,

.
13, 254 3, 473
13, 116 3, 456
13, 236 3, 463
13. 3).3 3e478
13,4:8 3,482
13, 624 3.610
13.605 3; 571
13,6)0 3,5,o
16,6.72 3. 572
13.757 3,5)4
14.0)7 3,6)5
14, 618 3,620

.
13.602 3,$4
13.185 3.572
13,655 3,551
13, 910 5,504
13, 969 3,607
14.139 3,60.1
14, 112 3,717
14, 141 3.727
14, 205 3.713
14,323 3.734
14,53) 3.758
15, 124 3,166

0

4, 742
4, 05
5, 3,1
67237
5,241
5, 296
5, 452
6,1'S
6, 595
6.783
6, 776
6-81.5
7.136
7, 317
7. Z20.
7, 4")
7,715
7, 974
7,992
7.962
8. 152
8, 346
8,344
8 511
8,5:5
8.971
0.401
9, SOS

10, 074
10. 442

-
..._-

9, 751
9,00
9, 773
9,905
9,9. '6

10 073
10.034
10,014
10. )00
10. 169
10,401
10,095

,

.10, 035
10, 013
10,077
10.310
19, 352
10,441
10. 3 )5

.10,414
10, 4 .6
10,55)
30,895
11, 358

1,111
1,175
1,163
1,111
1,190
1,731
1,233
1,305
1, 307
1,435
1.309
1.475
1, 407
1, 311
1,295
1.319
I, 335
1, 363
1.432,
1, 149

13462
1.202,
1,549
1, 513
1,9Y3
1,4:6
1,497
1,697

,
I, 829
1, 857
1.919
1, 901
2, (0,9
2 146
2.234
2,335
2,419
2,417
2,5)9
2. 594
2,66.9
2,3t
1?. 900
2,5:7
2,937
3.023
3,100
3.217
3.3j7_

__---

3,108
3,127
5,150
3,173
3. 193
3,-213
3.278
3.203
3.261
3,254
3,2,3)
3,265

3. 252
3,271
3. 263
3, 310
3,3.7
3.365
3, 493'-
3.4)0
3, 3 /7
3.404
5,412
3,421

2,263
2. 372
2,412
2,503
2. 64
2,782
2,865
3.016
3,168
3, 265
3, 410
3, 376
3,153
2, 931
2,873
3.016
3, 11,1 ''

.3, 326
3.518
3,473
3. 517
3,641
3,021
4,091
4.143
4.163
4.241
4, 719
5,014)
5.20',
3, 261
5, 382
5, 576
5, 730
5. 667
6,502
6.274
6 530
6 711
6,61,.)
7.130
7. 423
7.6474
8.018
9 325
8.709
9,087
9.551

10 069
10,504

.
9,6-52
9,730
9,837
9.070

10, 056
10, 103
10.237
10, 231
10, 150
10, 101
10.210
10, 2:3
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About 2.5 million people,,or approximately three-tenths of all

service'workers, are emplOyed.in food preparation and service. This

occupational group includes cooks and chefs, kitchen workers, waiters

and waitresses, counter and fountain workers, and bartenders.
4

These

workers are'employed in hotels, restaurants, motels, and other institu-

tions like hoSpitals, schools, and plant cafeterias. (See Table 1.)

.1. Cooks and Chefs

About 650,000 cooks and chefs were employed in early 1967.
5

Most of them,worked in restaurants, but large numbers were employed

public and private schools, in hotels, hospitals, government

agencies, manufacturing plants, private clubs-and other types of

establishments. Three out of five of these workers were women.

About half of the cooks in restaurants and the great majority in

schools and hospitals were women. Men out numbered women in hotels,

motels, and private clubs;' moreover, most head cooks and practically

all chefs were men.

2. Waiters and Waitresses

More than 950,000 waiters and waitresses were emPloyed. iri

early 1967, and about seven out of eight were women.
6

The proportion

of part-time wOrkers was also high; approximately two out of five

workers were employed fewer than 35 hours a week. About four-fifths

4
Occupational Outlook Handbook, Bulletin #1550, U. S. Department of Labor,

Bureau of'Labor Statistics, 1967.

5
Ibid., p. 16.

6
Ibid., p. 21.

4

. I.
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of 'all workers in this occupational iroup were employed in restaurant,

drug stores, and other retail establishments that serve food. Hotels

and' educational institutions also employed many waiters and waitresses.

14 ,

Eating and drinking places. Wage studies have been done on several

of the industries within the broad category of retail food establishments,

among these is the Bureau of Labor Statistics study on "eating and drink-

ing places. n7

Straight-time wages of nonsupervisory employees in eating and drink-

ing places in the U. S. ayeraged $1.37 an hour in April, 1967, 3 percent

above the $1.33 an hour in October, 1966. Slightly more than one-fifth

of the 1.5 million nonsupervisory workers covered by this survey received

less than $1 an hour in April, 1967. The corresponding population was

slightly more than one-fourth in October, 1966. Part of the decline

in the proportion of workers receiving less than $1 per hour was due

to the e2p4nded coverage of the Fair Labor StandardsAct, as amended

in 1966. Tipped employees who consisted of one-third of the indlistry's

work force accounted for two-thirds of the workers receiving less than
.

.

$1 an hour:

-Employer-paid wages of tipped employees averaged $1.09 per hour in

April,' 1967, compared, with $111 "an hour for untipped ,employees. The

Averages were $1.06 and $1.47 Per hour respectively in October 1966.

(See Table 2.), Eating and 'drinking establishments employed 1,526,261

. 7
Industry Wage Study: Eating and Drinking Places, Oct. 1966 and April

1967, Bulletin #1585, U. S. Department of Labor, Bureau of,Labor
Statistics, April 1968.
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nonsupervisory workers in April, 1967; nearly three-fifths of these

workers were women: Tipped employees accounted for nearly one-half of

the women, corted with 15 percent of the men.

Waiters and waitresses made up seven-eights of the tipped employees

of eating and drinking places in April, 1967, bartenders_accounted for

most of the remainder. Seven-tenths of the waiters and waitresses also

received free meals, usually one or two a day. The,incidence of free

meals was greater in metropolitan than in nonmetropolitan areas.

Hotels and motels. A second segment of the retail food industry

.:

onvflich a wage study has been done is the hotel and motel indus '.

8

Straight-time wages for nonsupervisory employees in year-round

hotels, motels and tourist courts averaged $1.43 per hour in April,

1967; 4.5 percent above the $1.37 per hour average in October, 1966. .

About one-sixth of the 442,000 nonsupervisory workers employed in this

industry in April, 1967; received wages of-less-than $1 per hour. The

corresponding proportion in October, 1966 was oneTfourth. Again, part

of this reduction was due to the expanded coverage of the Fair Labor

Standards Act as amended in 1966.

Tipped employees who made up about one-fifth of the-industry's

labor force accounted for over 50 percent of the workersreceiving

Less than $1 per hour in April, 1967. Employer-pald wages of tipped

employee§ averig d $1.07 an hour in April 1967, compared with $1.53

and hour `for n-tipped employees. .The corresponding averages were

$1.03 and $1.47 in October 1966. For both periods wages varied by

4'111,Industry Wage Study: Hotels and Motels, Oct. 1966 and April 1967,
Bulletin #1587, U.S..Department of Labor, Bureau of Labor
Statistics, April 1968.
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region and size of community. (See Table 3.)

Men made up 45 percent of the industry's nonsupervisory work force

in April,.1967. Nearly one-half of the work force in metropolitan

areas were men, compared with Slightly more than one-third in the

smaller communities. Three-fourths of the tipped employees were waiters,

waitresses, or bellmen. Slightly more than four-fifths of the waiters

and waitresses received free meals, usually one or two a day, in April,

1967. The incidence of free meals was lower in non-metropolitan areas

than in metropolitan areas.

The Food Industry and Labor Force: Projections

The projections presented in this report were gathered from several

published studies on expected growth' in the U. S. economy, The time

period of the projections varied among the sources, some of the projec7

dons are for 1980, some for 1985, and some for 1990.

All of the projections presented were made under the assumptions ,

of full employment (3 or 4 percent unemployment), a 3 percent rate of

inflation, and no drastic changes in social or economic conditions like

major wars, major changes
,
in legislation, major food shoxtages, or

changes in propensity of various age groups to join the labor force.

There are four areas covered in the projections: (,1) projected

growth in the labor force, (2) population, (3) GNF, and (4) per capita

ti

income and consumption.

The4labor force. In general, the labor force is expected to grow

at a faster rate between 1972 and 1980 than-it did during the late

1960's. Then it will probably decline to a much slower rate of growth
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Table 4

Total Population, Total Labor Force, and Labor Rates, by 4,e

and Sex, Actual 1960 and 1970 and Projected 1980, 1985, and 1990

(Numbers m llsouUndg

Sea and ate Croup

Total population, July 1

Actual Projected

1960 1970 1550 I 1335 I 1391

BOTH SEXES

Toti1,16 years and ever
16 to 27 Tars
2541 54 yeats...

121.217
21 773
67.764

142.355
32.257
71.777

167 339
37 443
34.716

175 722
- 3:4;5

f 5: ::a

153 074
31.543

163

35 years led CYL1 32,279. 38.333 45,135 47.253 45.126

MEN

Total.16 years and tar. 59.470 61.641 02.2151 04.225 07.911
1St* IS years 5.353 2.449 3.333 7.141 ISs5

16 and 17 years 2.3:9 3.537 4.111' 3 s:s 3 373
18 and 19 years 2,513 3.712 4.2:1 I 3 e:s 3 672

20 to 21 years 5 563 $.659 10 465 10 ::s 9 021
25 to 31 yers
35 to 11 yezas 4

11.347
11 973

12.601
11.333

1! 6,71
12 Ai3

21 543 21 649
15 :33 13 373

ks.S4 years 10.1:3 11.213 10.731- 12 613 11.572
55 to 64 years. _7,554 8.742 9.776 9 2:7 9 424

55 to 59 years 4°144 4.734 5.2:3 1 s 179 1 227
60 to 64 years 3.420 3.5:3 1 513 1 4 7:5'. 4 637

65 years and over 7.53.3 1.355 9.710 10 335 11 451
65 to E9 years 2.9:1 3.133 3 633 3 452 4.065
10 years and over

120/1E71

iotal.16 yews and over_

4,590

62 357

5.256

73.725

6.077

*7.018 I

1.534 7.C16

91,437
I

55.167
16 to 19 years. 5 775 7.412 6 912 6.775

16 and 17 years 2 303 3.825 El:: 1 3 243
Ii and 19 years 2.422 3.601 4,6;3 1 111,3 3 533

20 to 74 years 10.42.1 I 10.6:3 8.11N
25 to 33 years 11 605 12.743 15.332 , 22,22 , 2:.750
35 to 41 years 12 3:3 11.741 12.923 j 15 771 :3 524
451054 ytats 10.433 12.106 11.625 1 11 47) 12 655
55 loft yea:s.

55 to 59 years
1.070
4.321

9.263
5.157

11.357 1
SSi 1

11 452, 13 934
5.1:s 5.335

60 to 64 y ears 3.7:9 4.5:5 5,341 t48 5 533
65 rears and6ver 9.115 11.433 14.3:3 15 537 15.607

$5 I.69 years 3.347 3.780 4.535 4.542 5.257
TO years and over 5,768 7,653 9,741 1 10.575 11.420

7t"

Total labor force, annual averates

Actual

1960 1970 1 1933

Projected

Libor force psttocwotien rates,
annual averates (;ercent of

population in law force)

1

Actual Projected

Isas I also 1960 1970 maims 139')

72.104
12.720
46.535
17,713

41.933
3.152
1 322
1.840
sn

,10,540
11 454
9.563-
6,445
3327
2.718
2.425
1.341
1.077

23.171
2 041

001

1,250
2.553 4.593
4.153 5.724
S 325 541

5.153 6 533
2.954 1 153
1.003 2.5:7
1,1:1

954 1.C55 .
579 6:1
375 312

25 903 101 1:9 107 716 112 576 59 2 60 3
19 9:5 23 '21 i: 184 20 319 .53 4 61 7

51 457 61 5:: 69 212 76 421 43 71.7
.14.520 16,384 16.332 15.435 33.6 i 37.1

54.343 62.599 1- 66 012
4.355 1 ii! r 3 952 ,
1,1:1 1 Es7 v 1.633 1
2.555 2 '11 2 379
7;11 352 (ss

11 9-4 17 513 " 19,400
10 555 11 251 ! 14 6W
10.49 3 9:4 9.744
7.127 7.7:1 7 716
4.211 1, 4.553 4 421 ,

2.5:5 3,152 9.295
2.1E4 ' 2 055 Lu Iz I.

1.222 1.237 1.322
/EC 763 /

I.

760 ,

31.550 39.219 41 699
3,253 3.659 3.203
1.524 1.427 1 :47

s:s 2 242 1.956
6.592 4 6.923
9 355 10 339
b 649 S 530
6 537 6.542

5 657 5.213 ,
3 :ss 3:4733

2 :Yi2 2.150
1.253 t 1.319 ,

751 114
(al i sos

60.8
63 5
73 1
35.6

61.3
64 5
73 6
34.5

61.5
64.2
74 0
32 9

61 507 82.4 79 2 73.0 1 71 3 71 4
3 511 53 6 57 5 55.0 55.5 55 1
1 539 45 9 45.7, 45.9 45.6 45 1
2 371 73 1 53 8 65.1 65 1 64 6
7 434 28 1 ' 25 1 E3 0 I 51 5 22.1

10 isa ss 4 ss o ss s ss ( ss (
1 7 533 95 7 55 7 95 1 I 94 9 54 7
10:509 91.3 92 I St 9 1 93 T 91 5
7.337 55 2 0 1 5 79 1 1 73 1 ' 77 5
4.112 2549 36.0 254 ' 66 2 25 9
.3 155 79 5 73 6 70 3 69 4 bd 9
2.135 32 2 i 25 8 ' 21 2 20.0 19 3
1.3E5 45 8 417 35 5 34 3 33 6

I770 23.5 , 16.9 12.7 11.6 1 11,0

43.669
1

37.1 42.3 45.0 45.6 45 9
3.306 39 1 43 7 45 5 45.4 47 0
1.265 . a 6 34 6 35 0 36 7 -37.2
1 553 51 0 53 4 5, S 55 7 , 55,1
5.826 45,1,. SI 5 63.4 47 9 1 69 2

10 678 .35 8- 47.3 51.2 50.9 51 5
10.219 43 1 S3 9 53.2 54.4 55.2
7.364 43 3 54 0 55.2 57 4 59 0
5.003 35 7 42 5 ' 44 7 45.4 451
2.153. 41.7 i 43.4 1 5: 2 52.3 52 9
2.150 31.0 , 35.6 1 37.5 33.3 35 1
1.391 10 5 1 9.2 3.6 3.5 8 3

3E4 17.3 17.0 fb 5 16.5 16.4
527 I 6.5 5.4 4.3 4.8 4 6

I
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from 1980 to 1985.

During the remainder of the-1970's, the 1.1.,/S. labor force is

expected to, expand by 15.9 million, reaching 101.8 million by 1980.

This represents an annual growth rate of 1.7 percent. After 1980,

0
however, the rate of growth is expected to decline, averaging only

1.0 percent a year during the 1980's, and reaching a total of 107.7

million by 1985 and 112.5 million by 1990. (See Table 4.) The major

reason for the decline in the labor force growth rate is the declining

populatioiegrowth rate.
9

...-------------- 1985.

Chart #1 shows the annual change in the labor force from 1951 to

Of particular interest is the slow-down in growth between 1980

.
and 1985, caused by a declining growth rate in populatiOn and leading

to a slow-down in the growth rate of the GNP.

.

The median age of th6 labor force declined from 40 to 38 years

. .

during the 1960's and is expected to fall still more rapidly during

the present decade, reaching 35 years of age by 1980 The major factor

in this decline is the sharp, rise in the number of young adult workers

aged 20 to 34 years--froi 17.7 million in 1970 to 26.8 million by 1980..

This age group--one-fifth of the labor force in 1970-Jig expected to

make up over one-fourth of the labor force by 1980.

During the period of 1980-85 the increase in the labor force is

expected to occur. mainly in the 35 to 54 age group--three-fourths of

the projected growth in thedabor force during,this period is expected

to be in this age class. The result of this jxpected shift in growth

'9Denis Ft Johnson. "The U. S. Economy in 19854Population and Labor
Force Pcojections,", Monthly Labor Review, Dec. 1973, pp. 8-17.
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Table 5

525

Distribution of Tbtal Labor Force, by Age and.Sex, Actual

1960 and 1970 and Projected 1980, 1985, and 1990.,

.

Sex and age group
.

Number (in thousands) Percent distribution I

Actual Projected Actual Projected

1960 1970 1980' 1985 1933 1960 1910 1960 1935 1940

130TH SEXES

Total, 16 years and over 72 104 15 903 101.109 107,716 112.576 100.0 100 0 100.0 100.0 . 1C3 0
16to 24 years 12,120 19 516 23 731 22.184 20.319 11.6 23.2 23.4 20 6 IS 0

16 to 19 years 5,223 7 645 . 1,337 7,165 7,039 7 2 1.9 1.2 6 7 6 3
20 to 24 years 7,497 12,271 15.444 15,019 13.230 10 4 14.3 -15.2 13 9 11.6

25 to 54 years 46.596 51 487 61,944 69 202 76.421 _ 64 6 59.9 69 1 61 2 67 9
25 to 34 years 15.099 17 671 26,779 29)39 30,531 20 9 20.6 26.3 ' 27.6 27 I
35 to 44 years 16,771 16.789 18,720 23.171 21 617 23 34 19.5 18.4 21.5 24 5'
ii5 to 54 years 14,718 , 17.920 16.445 16.286 18 273 20 4 193 16.2 15 I 16.2

55 years and over 12,7E8 14,5013 16.034 16.330 15,336 17.7 .16 9 15 8 15 2 14 1
55 to 64 years 9.409 11 260 12 787 12,529 12.310 13 0 13.1 12.6 12.0 10 9
65 years and over 3,379 1.220 3,297 3,401 , 3,526 4.1 3.7 3.2 3.2 3.1

Median age 39.9 31.2 35.2 35.6 '37,0

MEN .

Total, 16 years and over.... 48,933 54.343 ' 62,590 66,017 11.907 67 1 63.3 61.6 61.3 AI.2
11 to 24 years 1.101 11.773 13.520 12,458 11 305 11.2 13.7 I].] 11.1 10.0
2510 54 years 31,902 33.279 39.282 43.761 48.160 44 3 31 7 31 6 40 6 ., 42 3
55 years and over 1.370 9.291 9,733 9,79i 9,442 12.3 10.3 9.6 9.1 1.4

Median age 39.7 38 2 35 2 35.1 31 9

WOMEN

Total, 36 years and over.... 23,111 31.560 39,219 41,699 43.669 31.1 31.7 31 5 38.7 33 1
I6 to 24 Years 4,619 3.143 10 261 9.726 9,014 1 4 9 5 10,1 9.0 1.0
25 to 54 years 14.634 18.209 22,6b2 25,441 23,261 20.3 21.2 22.3 23.6 25.1
55 years andover .o. 3.9I3 5,209 6,296 6,532 6,394 5.4 A 1.2 11 5.7

Median age 40.3 33.2 35.1 35.9 37.1

1.
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Graph 2,summarizes the data presented above. 'It,showsthe growth
. .

. , k
14 the population.,of U. S.--both historical end Projeled7-as well

0-
II

.a

1-
as the growth in the llbor force. The labor force participation rate

"

... - sr- . .

is also shown and is'almost Constant over thY entire period of study.'
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It '; -

This implies..that the labor force grows at about the same rate as. the

0 4 ,
growth ,in population, as verified by the tft growth curvef. Another
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4, :'. .V ' I. . #
. Graph 3 represents.the growth rate Of the labor force, and dis-

,. 't ., . .4_ 4
Pa

'''' ' 4# . .. . , * . 'T . ,i .4. ' ,- . .
.

,,,tinguishes:betvieen the partitipation of maleS and femalevift%the labor ,*
.

..
. .0

m
li

force.. It can be seen froth this graph that the ale'participation rater
.

0 s- 0
.

.

declined Unti1.1970. and remained,almosCconstant.thereafter. But as
...4.

.

0-,0
. .0. .

'we.'spated earlier, the female participation7rate increases steadily

C

1

' '

through the 1970's and then slows down cpnsiderably after 1980,

The labor force: age. composition. The two odtstanding featuies

in the projected growth Of the labor force, as already mentioned, are

the slow rate of growth--from an average annual rate of 1.7 percent in

0

the 1970's to 1.0 percent during the1980's-,--and'ihe expected shift in
ce

the locus of major expansion, from the 25 to 34.1ge group to the 35 to

54 age group. The lattei,groUp, whose numbers are expected to increase
,

by about 190,000 a year during the '19ZO's, is projected to grow an

average of nearly 900,000 a year during the 19,80's. .

o

° The teenage labor force; which increased fro5,2
,

1960"t6 7.7 million in 1970 is projetted to increase still further but ,

at a slower rate, rreac lqing a pedk,in the late 1970's. Thereaftdr,

thin 'group is expected to debline slOwly in ;lumbers, reaching 1.2 Mil-
:

.. . .lion bY:1985..b . *. *%: k I N. ,
The group aged 45 to 54, Which4ncreased by 2.3 million between

. .0

1960. and 100, is projected to detline by nearly 600,000 ddrini the

:present decade, Teaching 16.4 million by 1980.,. However, during the
. .

,
, .'

*

.190,fi this trend is expected toreyerse.itsel end a gain of 1b0,009
..

. .4'*. * b .a .
. ' p e

"

a yeat,.pn average, is expected during the 198Q's. Meanwhile., the
''

. .
0

0
, ,

's .

O pumbex of People in the labor. force,aged 55-64 is expected to decline'., r. e .,
. .. ..a e ' .

oby nearly,,50,000 a year, on averege.
, . .

4' -1,

.. . ,
., .

#0 *
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.
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The outlople-for workers 65 and over dUring the 1980's is for a

1) 7

11,

.

:slow but steady increase in number (20,000 a year), as.th ssuied °

decline in their participation rate is more thin offset h continued

ride in their numbers--from 24 million in 1980 to 25.9 'trillion in 1985.
12

The labor'force: 'occupation c omposition. Since World War II, the

basic trend has been toward white-collar jobs. Between 1960 and 1968

employment of white- collar workers rose froM about 28.5 million to 35.6

million, or 25 percent compared to a growth in total employment of 15

percent. Employment of service workers rose from.8.0 million to 9.4

million, or 17 percent, while employment of blue-collar workgrs incrblged

only 14 percent.
13

Throughmkt the 1970's, the rapid growth,in requirements for white-

collar workers is expected to continue. Faster than average growth is

expected:tor service workers and slower than average'fbr blue:Collar

workers. F,arm- workers will decline even further as a proportion of the

labor force.

Generally, projections of employment reflect a continuation of

employment shifts taking place during most of the past war period. Any
1 .0

changes tend to be in degree rather than direction. The big expansiov.

in employment is,expected.to be in the services sector increasing its

share to over 22 percent of lot41 employment. Needs'for workers in

the service occupations are expecxedto increase nearly 40 percent.

during 1970's; thi's is more than one and a half times, the exp-ansion

..
8

12
Ibid., pp, 9 -l0

13
. 7onald E. Kutscher. "The U. S. Economy in 1,985: Projections of'GNP,

Income, Output and Employment," Monthly Labor Review, Dec. 1973,
pp. 7 -42.'

r-21 ..

.

.



rate of all occupations combined.
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Employment requirements for service workers are projected at 12.7

million workers in 1980, compared with 19.9 million in 1972. The

major factorscontributing'to these requirements are (1) a growing

poptIlation, (2) expa 'g'buqiness, (3) increased leisure' time, and
17k

. .

(4) more disposable incoMe. A somewhat slower Tate of growth among

service workers ipropcted for the period 1980-85 with total employ-

ment of service workers projected at 13.4 million by 1985.- The rate of

growth.will fluctuate among the various service occupations. These

figures are summarized in Table 6 and 7 on the following page..

The need for cooks and chefs is projected at 900,000 in 1980, a

3.3-percent increase over 1968. Waiters and waitresses %will increase to

1.2 million, a 28-percent increase over 1968. The rapid increase in

the population of groupsthat customarily patronize restaurants--workers,

students, travelers, and increasing numbers of patients and hospital

st
personnel'- -are factors in the growing requirements. Prepared foods and

labor saving devices, as well as vending machines, will have -some

limited effect on the requirements for waiters, waitresses, and cooks.
14

. .
t ,

The personal nature'of the services rendered by lodging establish-
,.

ments and the considerable number of smaller motels and ,other accommoda-

tions Managed and cperated, with little.paid help is reflected in the ,

high concentration of managerial workers--more than one-fifth of the

workeis in the industry. In aadition!, to a general manager in charge

14u
Occupational,Manpower :'and Training Needs" --Bulletin #1701, U. S.
°Department of Labor, Bureau of- Labof Statistics.

r;e214-1.
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Table 6

Employment by'Major Occupational Group, 1960 and 1972, and

Projected.. 1980 and 1985,

Fa ft.:wads'
.3

4144up4114eulgtove 15601 1372 111.3 1335

Total 45.771 31.703 55.603 101.500

1141e -altar workers 23.351 35.092 17 43) 53 700

Plettsxplift,61e.:hn.c41,...oikers 7.236 11.413 15 :-.7 17.,..:*

kirazets 1c1 ir:lo.stritors ... 7.367 i.:32 10.1:0 10 570

Sartrorkers 4.710 5.354 6.3. 6.100

Cleraluorkers 9.536 14.247 17.6:7 13.760

ItIo-alto workers 23 377 73.576 31 ICI 32.300

C/411sratl4nd kmdred rockers 1.741 10,215 12 2:0 13 Oil

0;4441.ves1 11,323 13.519 IS 5:1 15 :03

liorAtfinlrbwen 3.744 4,217 4.5:0 4.501

54nrictwatert 4.354 10.366 12.760 13.100
Prhilebousehtqdruktts 1495 1.437 1.3:7 1.140

MMtstrIctsoltrs 1.337 3.529 11.03 12,500
,

.

faulieftus. . 5.1% 3.059 2.000 1.607

Tablt 7

.Percent Distribution of Employment, by Major Occupational

Group, 1960 rand 1972,,and Projected 1980 and 1985

CIccupatIcttIvoup 19601 1572 11930 17.35

lout_ 101.0 100.0 100.0 100.0

nitc4au.liker: - ,

troftsvon414:61eauwilwIktr:_.

41.1.

11.0

47 3

14 0

51.5

15 7

52.1

14.1

Vioners1ne,4.1111a41:11.14: 11.2 9.1 10.5 10.3

941esiodets 6.4 6-6 6.4 . 6.4

Clerawarkers. . 14.5 17.4 ,.. 11.7 19.4

' 1

eluttc414r .prier: . 16 3 35.0 33.1 . 32.3

Cf4113menvid3lAdred .otters 13 3 13.2 12.1 62.3
01:triton:I 17.3 14.6 15.6 15:1

Xoggitml3t.:44n......---- 5.7 5.2 4.74 4.4

$411Actroskers 12.7 13.4 13.3 13.2

. % Prry4Ithocsth:Id workers....._ 3.0 1.1 1.3 1.1r

01W:true uwets \-= 9.7 11.6 12.0 11.9

fvmorosha . 73 3.1 2.1 1.6

to
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-6f over all operations most larger hotels employ management specialists

in such. areas

operations.

or managerial

as food service, sales, credit, purchasing, and -clerical

About 4 out of 5 workers in this industry perform service

functions that may be aided, but not substituted for, by

Machines. Accordingly, technological change is not expected to have

a significant impact on the industry's occupational structure.

We enter a caveat here, however: As we said earlier, these

prognostications depend upon a society moving forward in a pattern

suggested by the recent past. Unforeseen social, politcal,.economical,

or physical developments could alter their reliability.

The labor force -- productivity. Over the 15-year period' beginning

in 1955, the average rate of increase in productivity was 3.0 percent

per year. This rate is expected to decline to 2.9percent over the

'-----19-70:80 period, and to 2.8 percent per year between 1980 and 85. Pro-

ductivity changes in trade services and in construction over, the projected

period reflect an increase over their historical rates, while productivity

in the service sector and in finance, insurance, and real estate are

expected to decline somewhat.
15

Relative growth in productivity among,sectors is also an important

element in employment shifts within ihe economy. The rising demand in

service industries coupled with below average increases in produttivity

are expected too cause employment demands in this sector to increase

greatly.

The shifts in employment projected for major sectors are more
_ .

15
..-...Kutscher op. cit., p. 37.
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Table 8

Productivity Change by Sector, Average Rate During Selected

Periods 1948-72 and Projected to 1980 and 1985

Secioe

Avereee annual growth rite

Actual PsoJ cied

154.41 2 155544 1941-72 11584S 1541-.73 1172-80 1S43-15

Total private 3.2 3.0 2.3 2.1 2.5 3.2 2.2
Agriculture 5.8 5.5 4.5 5.5 5.5 1.1 5.5
iltnnis:11Ore 2.6 2.2 2.7 2.7 3.0 2.7

iivart
ravara:t constit.cenn

4.0
(')

3.6
P)

1.0 .9 .1
.1

.5
1.5 .7

Ihnolacturiat.. 2.9 2.7 3.t 2.9 3.1 2.7' 2.6
Durable (3) 2.4 3.3 2.S 3.2 2.-4

-}londurabll 0). 3.2 4.7 .5 23 2.0 23
Transx,rtition. commun,cation, and pubisditsbes

(3) 4.5 3.9 4.3 4.6 4.0
Trassportabon 3.2 3.5 2.4 3.4 33' 4.1 3.1 --
Criromunka bon 5.6 5.5 5.0 5.3 S.4 5.6 441
tvbic abbli es 5.8 5.1, 3.5 4.3 4.3 4.7

Trade t 2.1 2.1 1.1 2.7 2.7 3.1 23
Wholesale
Retail

rutenct, insurance. and real estate

O
(r)
(3)

3.5
2.5
(1)

1.5
(')

2.5
2.4
1.6

2.7
2.6
1.4

342
3.0 I,
2,1

2.1
1.6
1.3

°Diemen:es (') 2.5 .3:6 2.4
Gotta:Vent enterprises C) 2.1 2.7 2.6 2.1

Catapcovi Interest between terminal years.

Least KUSICS erowtb rates.

I Not rraBable.

0

-
.

NO1E: 13teductinly data are Grit pet osaa.),ou 'nth the GNP stated sn constant
1,72 pekes.

1.
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pronounced than the changes in tie distribution of output because of
--------___

, _--,

_--- ,----

the differing - degrees of changes in productivity. For, dmple, services

output will show only a modest increase as a proportion of total output,

but there will'be a pronounced increase in services employment as a

share of total employment.

The low productivity in the service industries stems mainly from

the fact that the personal nature of the services provided requires a

large proportion of supervisors and trained personnel and does not lend

itself readily to most methods of mechanization.
16

The relative changes in productivity among the various sectors of

the economy are shown in Table 8. Notice that ever the periods for

which data is available, productivity' gains in the services sector

(stated as "other services" on the table) is consistently below the

average growth in productivity for all sectors combined ("Total private"

on table). Growth in productivity in all of the services (finance,

insurance and real estate as well as "othersPrviceb") is also consistent-'

iy less than for each of the other sectors of the economy except for

mining and construction. These last two sectors have been declining

in importance since the past war period when their major growth in pro-

ductivity occurred.

Population. Labor force expectations are based on expected Changes

in the population. Between 1972 and 1980, the U. S. population is pro-
,

jected to increase by about 15 million to 224 million. However, if the

current'rate of child birth continues, the size of the population under

16
Tomorrow's Manpower Needs, National Trends, and Outlook, Bulletin

#1606, U. S. Department of Labor, Bureau of Labor Statistics.

1
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16 years old will decline by over 4 million while the working-age

el
population (16 years and over) will rise by 19 million. As we mentioned

earlier, the greatest increase in the population will be in the 20 to

\,...e5--34 year age group. yfieinet effect of these changes will be to increase

the proportion of the population that is of, working age from 71 percent

I

r
,

in 1972 to 75 percent in 1980. .
.

Between 1980 asd 1985 the population under 16,years of age is pro-

jected to increase by 32 million, reflecting the continuing rise in the

number of women of child-bearing age. While the 20 to 34 year old group

continues to increase by about 3 million, the gr.giCa'st increase in

population during this 5-year period will be in the 35 to 54 year age

group, which is expected to increase by 5.4 million. The long-run

trend, then, is for a continued increase in the average age of the

U.S. population due to the reduction in the birth rate. The median

age of the U. S. population was 28.1 years in 1972, it is expected to

increase to 29.6 years in 1980, and to 30.6 years by 1985.

The fertility decline of the past 15 years implies a dramatic

shift from a "three child" to a "two child" family norm. This shift

4
.has been associated with ch nges in therole of adult women, particular-

\ty with re4ect to their n rest in and availability for paid employ-

ment. The projection for the U. S. population to 1985 assumes that the

"two child" norm shall continue to prevail. Since current fertility

.

rates are already consistent with the level needed to sustain that

norm, no further decline in the fertility rate is expected. This

stabilization of the fertility rate, as mentioned above, is largely



"vt-.;.$44.-.1.

responsible for the leveling off of the women in the labor force:
17

Gross National Product. Gross National Product is projected to
N #

increase slightly faster from 1'968 to 1980.than it; did during the
.

previous 15 years, but then it will slow down considerably from 1980 to

1985. This increase and the later isharp slow down in the rate of

economic growth reflects changes in the pace of labor force growth. By

contrast, productivity or output per man hours in,the total private

economy is expected to drift down slowly during the 1968-85 period.
18

Growth in Percent d._ 1955-68 1968. -80 1980-85

GNP (1972 dollars) 3..7% 4.0% 3.2%

Personal income (current dollars) 6.3 8.0 .6.5,

Private GNP per man hour (1972 dollars) 3.0 2.9 2.8

Employment (count of jobs) 1.6 1.9 1.2

Economic growth depends on the size of the labor force, employment,

and hours of work, and productivity. When resources are fully utilized;

,changes in historical and projected growth rates come about-largely be-
,

cause of changes in the rate of increase in the labor force (assuming

no sharp departure from the long-term trend in productivity and hours

worked.) The determination of the slow-down in economic growth expected

between 1980 and 1985 is associated with a sharply lower annual rate

of increase in the labor force, which itself was caused by-a slow annual

rate of increase in, the population.

Per capita income and consumption.- A particularly important facet

17
John op. cit., pp.'8-9.

18
Kutscher, op. cit., p.

-
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of the projections presented in this report is the growth in real per

capita income. The 1968-80 projected growth calls for an appieciably

faster rate of increase over this period compared to the 1955-60 rate.

This general indicator of the standard of living gives a favorable out-

look for the rest of the 1970's, with the early 1980's returning to a

rate of increase more like that of the late 1950's and 1960's.
19

Table 9 represents a summary of histprical and projected personal

income, personal disposable income, and personal consumption. Personal

income is shown to grow at a fairly rapid rate, especially over the

1968780 period. Its growth rate-after 1980 is considerably slower, re-

flecting the expected slow down in the rate of growth in GNP and employ-

ment. Disposable income, over this same period, shows a somewhat slower

rate of growth, reflecting both the increased proportion of income being

spent on interest and taxes, and also the increased rate of inflation.

The. 980-85 slowdown in employment growth does not present any

great difficulty for persons in the labor force, because it results

from fewer entrants into the labor force. One could even envision a

more orderly adjustment in the labor fOrce as the economy moves toward

absorbing only 1.2 million new entrants into the labor force in the

1980's, compared-with 2.3 million in the 1970's.

Personal income goes for consumption, savings, interest, and taxes,

In the 1968-80 period, differences between growth in personal income

and personal taxes will be small because of tax reductions and a slowing

in the rate of,growth in state and local tax collections. However,

19
Kutsoher, op. cit., p"...30.

-
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Table 9

Sources and Disposition, Selected Years

1955-72 and PrOjected to 1980 and 1985

IthIllans of current dollars,

.
Component .

Actual- Prof clad Astra re annual rate of (lane, 1

1955 1350 151.6 1372 133.3 1 1535 1955 -ts 155.72 155645 195.5.-5.3 1977-0 IS23-55

tenons! Income: sources 1310.9. 5491.0 8E43.9 5313.2 11.735 5 42 .3761 6.3 8.1 7.6 6.0 $.0 6.5

Compenulion of employees a 218.6 262t8 450.3 665.6 1,195.7 1,655 1 6.4 8.) 7.4 7.8 7.6 6.7

Corernment transfess to person: 16.1 26.6 56.1 53.3 178.4 227.6 10.1 15.1 1.6 10.1 7,7 5.0

Other saltiness 87.3 112.3 RSA 245.0 464.6 651.1 6.1 6.7 7.5 8.2 8.9, 6.0

Liu total contribulyons for axial insurance-- 11.1 23.7 47.1 73.7. 129.1 164.1 11.5 12.6 7.6 8.8 7.2 4.3

feratmal Meow: disposition l' 310.3 401.0 08.3 333.2 1,7363 2.376.3 6.3 1.1 7.6 1.0 8.0 6.5

Perim! he and AOP111 payments 35.5 51 3 97.1 14? 2 259.3 317.0 5.1 - 9.1 8.6 1 8 1.3 LI
Penonal outiais r 251 5 333 0 551.2 70 7 1.3;51 1.145.6 6.0 7.9 7.4 7-.9 7.8 6.2

Fermat celsymp",:n merdatures 25.4 4 325.2 536.2 725.5 1,321.2 1,733 2 5.3 /I 7.3 7.5 7.$ 6.2

Interest raid by consumers 4.7 7.3 14.3 19.7 43.1 61.6 1,9 8.3 9.0 9.8 10.5 7.0

kersonal tra-aters to (drovers .5 ..5 .8 1.0 .8 11 3.7 5.7 -2.1
tenons! savings 15.8 17.0 33.1 41.7 101.3 134.3 7.4 5.7 7. LI 3.3 5.$

Other Items:
Disposable personal incomesfDP1) 275.3 351 0 531.0 797.0 1.447.7 1,379 $ 6.1 7.8 7.4 7.9 7.3 6.2

Sayint Ws (zs emelt 41 DP II 5.7 4.S 6.7 6.2 I 6 I 6 5 1.3 -1.9 -.1 -.3 1.4 .3

DPI per Opal (Offer{ C.:,,IVS). 1.657 I 1.937 3 2.914 6 3.115 4 4 545 5 1.369 4 43 6.7 6.4 6.3 7.0 5.1

Oil per Cijlta (CC13lint 1972 Collars)_ 2.477.6 2.610.5 3.432.8 3,215.4 5.113.0 5319.4 2.5 2.7 3.0 3.3 3.7 2.3

1 Cor,i-sed anterestrates tartan terminal ears.

'Coral watt snd tasty income and ante iaxr income.
3 Conn pioprators. Inzerne, rental worn, of persons, dividends, and personal

&tarsal Lleoro a.

: , .
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. .
because of the progressive nature of the incometax system and the

growth in social insurance 'contributions, taxes will Continue fo take

on an increasing share of income, over the 1980-285 period. Saying,s, od

4

the other hand, has had and is projected to continue Eo bavesa rather

constant share of income. At the same ,tithe, interest ha's sHownaa

modest increase in its share of income both hisfbrically and in the

,

projected period. The result of the'increase in the proportion of

income going to, taxes and interest', and a fixed shat's to saving, is
,

20forpersonal..consumption to represent a declinirig,share of Income...-
..,

... .' l',.. ,4
$

; Is.0 .,, .., $
11. ,

' 1955. 1968' - '1.972 1980 .4985 .

. <
.. _

.: ..,'"-.0

Personal Income . 100.0% .100th" loo.ot- .100.0% 100.10' / .
..-

, , ... . .
r. , . . I. .

Taxes '<persona and 4;
tsocial its nce) a1.4, 1..i. 15.1 1 . 15:5 16.7

7

0

.Wrings 5.8..A.4! % '5.3- .: .5":3 ! '5.3
,

., ,...

, .

. r. e. ,- . Other (interest and, ' .. ' , . t,

1
foreign-tranStgrs1 ' 1.0J.. ',2.2 '2.3 Ail3..0. -3.0

. .,, ? .. , . 0 . .6 % 11 :%. '2 :

Teraonal'cOnsumption .

.
1,. .

6,!0

. expenditures' q 84.8 :. 77.8' 77.4 ' A:2Y 750 .
.....

A
t

l'. t . et,, ,
e

....
%.7.''' 4

0 O
4,

.if
, :.

Disposable income, capita 'is used as
, t

' T

crude measure of the
.

standard of living. It- is projeqted to incr ase from..1689 in 1955' to
.

. .

$3816in.1970, $6546 in 19Q0, .,and' 'by In constant' 19,7/'

'.

to'S5W-19 in 1985_, oi:(30'.1.,

percent a year inqease: However, this expansionas is ttug,taith

other elements., the,projgctionshas n uneven pattern.of growtji,4

,dollars,,theChange is from -$3816 in 1972
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Personal coniumption'expendituus (PCE) is by far the l4rgest
. . .

component a fixeedemand, about two-thiOs of total GITP The pro-

,jectecr 1980 levelofPCE is $751.9 bilkion,*with a prdjeCted'rate Of .

v. ,

.inctea4 of 4.3 percent a year. Both figura ar:e for.an economy with
' ...... , I. .

.
, -0

an average 4- percent rate of une4loyment. This,is° a some at fastei

rate of growth tan'occurred duping the entireiost=War period; but it ,

a

is' to the..4.1-percenf rA.e.experienced between and' 1966k
0 ..e-

, .. .
to.

. '' 6.0 *0., . 1 ,,,, ,
.. 0

The projected expansion of codsumer expenditures 'isein keeping-,
. ,

e

o

.

with the long-run trend of expansion rate's gliihtly.taster than growth
. .

-P
in GNP. Thep three major components of personal consumption expenditures.

7
0

41

durables. non-durables, and services 7gacheshoW the same pattern of

strong growth

.; S5. However,

o,. 6

duiifi& 1968-80.,

the relative 4moun
.

OP
components.

0

somewhat slower growth duririg.J .980-

6

of slowing varies among the three

° 4,
.0

'Rate of Growth 41 1972 Dollars

4 1955-68. 1968-80 1972-80
.

1980-85

.

Total 3:9% 4.3% .4.5%

. Durables 5.0% 501% 3.1%

. . Non-durables. . 5.6% 1.91 2:870

..i'Services 4.4% .. 046% .5.0% 3.8%'
, 0'

. . .

,

i
. ', -'

..,, $ome mplications. As we stated earlier, the projections given
.7 of ,

' 4
6

, r

* Ibid., pp. 31733.

"

,

is

0

'

.

. , -
a ..-°*,-1' .1'; ,.
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. --In this l'ertort dre .based on
I !

. .

'
p

pc, k.. ,

; , ;. ..a full employment ecOupmy with '4-percent ., '.
1 a

(.41ve '-acteiapted to
't-.=

- ....

4itietr, in GNP, and in

inflation these assutaptio.ns in force, the

the' rate :of: growth in the labor force, in emplo
..

.,_,..
- -, , ,

- . frersohal inCome. Our results show that a slowdown ' in` econbmic growth. .

show

ia*expeCted in the Mid 1980's caused Vr'iinarily by. a drani ;tic decline

in the rate of growth of, the U. S. population. This decline iii growth

of, the population is els; the main contribg.tor to the increasing average
0

age of the population and work force.
4

O

Other' projections presented here show a slight decrease in' pro-

dUctiv'ity improvements

demand in the transpiir
o

sectors of the economy. ''ThiS increase iu
_demand accompanied by lower...,

.

over the projected perfod gnd au increasing
. -. .

tation, public utilities, financial, andoservice

'rates of ,grOWtb;,in,'product).:(7.1ty, 'Ea..expected to create .a fafriy: sharp,;. ...
.',-,-.'.i_ ncrease,:in .deiand:o.r.,f workers in the',,s'ervices sector. ...- ...

-:.
, ,- ,

.--Fidatly, -,p,ei ...caPite ierS.oriaj.;,:_iricriliie. A.S., expected ,to increase .at. a._,

4

rate .-Chan 'in the past,. adOpg, the increase in demand .all
et, ..

sectors:i3A:;;*:t.lie ectiniiipt?'.: -, --, ..-.. .
.. .

74. 5M141.iilitlit1:4 're4i4iitlieiitrare Laf f eopeil. -by such factors as a grouting,/
, ,...

'pOptilat:iOn.,,',-eXPanding bps inas';,.incliasad 191.spr.e .time3 and increased. ,.
.

``:.----72,7-"--.:' -,.': .-: -......-:: :,,,:.; :',,...'.- .: ' .

,..

disposable peilonal inFoire, But theae.fgator-s ;;are,, in Eueii; aifecte'd
21:

by''the 'genera}, dy6r411 Lifid#4:0 of .6b.,'eCanoilly.:,. .While i4-4 demographic
-

Ctigfaot eriatf.cs, or the 17: S.',,'poriglation.'.;akid ,nresen:tgd in

this p'afier nit .be 1i tatt.e'd.ky ..chAkig4s - the

iltplections. presented here maybe' dingicagy af;fidted.
c--

'incr. e.age' inilatibn_ or in the .ygte_

p-XOja, 04_1 'avels, of disposable income.. and,firina1
,-

4.,
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. consupption! In light 'of the recent fuel shortages, production cutr..
1. . . ,.

ba4S, and increases in inflation and unemployment, the Projections. . p...' A o
$

ta

presented in, this report may tie subject ,to question. Howeverwe

recognize that the projections sited here are for the long run,/

0

/

while the phenomenajust stated Ar e expected to be short run in nature.

4

*.'
10.

s

I
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., Predicting is a inhetently difficult activity; moreover,

_,__,projections of occupational requirements' must always` be placed in 'the

x4Der perspective. We want, therefore, to' mention in this Conclusion

seveAl caveats to our study. First,"predictions are only as good as

their underlying assumptions; a slight error in such an elementary area,

as data:accumulation can.skew any prediction made on the basis of that

data In addition, the further into the future one looks., the more.

. Magnified an ereor of; say, a mis-specified variable on a faulty

assumption can, ecome.

SeFond, the relative importance of particular occupeti tends

to ohange in response to technological change, changes in,production

scale, changes in production mix, and changes 'in he organization of

industry. ,

Thii'd, the level of employment in an industry is correlated

to the output of that industry. putput is highly sensitive to changes

. in the business cycle as'well as to attitude changes in' the highly un-

. .

. predictable American consumer.

And fourth, predictive accuracy is constrained by statistical

. ippertactions in sampling-and teating,Celaus taking and statistical

sampling.hal.teZhecome highly honed sciences, but they are not yet infal-

r

-(7
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lible. Inasmuch as projections are self-fulfillfng prophecies (that

ii;-pilazzldesame direction for long-range planning),-they have a
4

--recognized place in fhe stheme of things. But numerous forces--all,

by definition, within the realm lof the unexpected--that can conspire

to unarmine the reliability of statistical roiections are always at

hand.

a

a
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A Bibliography of the Economics of Food Con tion

Preface,

This bibliography represents an attempt to organize

a moderately comprehensive set of references on the economics

of food consumption. The publications listed reflect a

particular relevance to home and away-from-home food con-

sumptIon. The goal was to provide an initial survey of

background information concerning factors that affect

patronage of food

restaurants, ho

perations of the hospitality industry,

and motels.

The reader may want to supplement this bibliography

with Consumer Behavior: An Annotated Bibliography with

Special Emphasis on Food by Bylund, Hostettler, and Tomlinson,

-r-e-Eskred to hereafter as simply Bylund, and listed under the

"BibliographiCal Sources. It presents a compre-
,

ensive view of the literature from 1955 through 1959. Some

idles listed in Bylund appear; with an appropriate ad-

ditionllIgl.erince, in the present work.

This bibliography has been organized to make information

av- ailabe to those particularly interested in hospitality

.industry fOod service. Accordingly, the work has been

partially annotated and grouped under six major divisions:

"Methodology and Bibliographical Sources"; "Aggregate Demand

'for ood"; "Interrelationship's of Supply' and Demand Affect-
s

ing the Level of:Demand".; ."Away-From-Home Food Market";

."Consumer Behavior"; and "P.overty.'and Food Con,sumption."

A list of journal, abbreviations appears at the-end.

4
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I. Methodology and-Bibliographical Sources

A. Methodology-

I

1. Survey Methodology

M. C. Burk and T. J. Lanahan. "Use of 1955
Food Survey Data for Research in Agiculutral
Economics," Ag. 'Econ. Research, 10, No. 3

(July, 1958), pp. 79-98. Se'e Bvlund, pp. 7 a.

M. B. Carroll. "Screening in the Food Industry,"
JASA, Vol. 52 (279), (1959), p. 365. See
Bylund, p. 22.

F. Clark. "USDA Household Food Consumption Surveys
*Ind their Uses." JEBH (1967), pp. 177-8 .

P. J. Francois. "Food ConsuMption Surveys- -Study
on 4 G-eneral Formula for Estimation of Per
Capaea, Wbusehold and Group Consumption,"
FNNL, Vol. 8, No. 4 (October-December, 1970),
pp.-. 10 -26.

(

D.'B. LeVine and H. P. Miller. "Response Variation'
Encountered with Different Questionnaire Forms,"
Marketing Research Report 163, USDA AMA (April,
1957). See Bylund', p. 7.

P. G. Miller, J!, H. Nair and A. J. Harrinan. "A
HOusehold and a Laboratory Type of Panel for
Testing CoAtumer Preference." FT, Vol. 9,

No. 9 (September, 1955), pp. 445-449. See
Bylund, p. 26.

2, Mathematical or Statistical Methods

Ragnar Frisch. "A Complete Scheme for Computing
all Direct and Cress Demand Elasticities in
a Model with Many Sectors," Econometrica,
Val. 27, No. 2 (1959), pp. 177-.96.

Gordon A. king, "An Appraisal of"the -Strengths
and Weaknesses of ,the Econometric Approach,"
AJAE, Vol. 45 (December, 1963), pp. 140871419.

.-

This paper focuses on development,in
-the formulation of econometric models for
use in understanding and predicting consumer'
demand for food.
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J. A. Nordin; G. Judge, and Q. Wahby.
"Application of Econometric Procedures to
the Demands for Agricultural Products,"
Iowa Agr. Expt. Sta: Res. Bul. 410 (1954).

H. Wold and L. Jureen. Demand Analysis, A Study
in Econometrics (New York: Wiley and Sons,
1953).

Miscellaneous-Methodology,

H. E. Allison; C. J. Zwick; and A. Brinser.
"Menu Data and their Contribution to Food
Consumption Studies," AJAE, Vol. 40, No. 1,

(February,..1958), pp. 1-20. See Bylund,
pp. 56-57.;

M. C. Burk. "feasures and Procedures for-Analysis
of U.S. Food Consumption," USDA, Agr. Hand-
13ook4411958), 123 pp.

Burk. "Stu es of the Consumption of
_---

a12.4-TIveir Uses,' ASABi Vol. 38, Ng,
(December, 195)-,- pp,,

-1736-1746N.-----

M. C. tut* T e Study of ---=----:--------
on ood Con-

A. Fl- Carlitn;91, Kempthorne and J..Gordon._-_-mo----7-

sumptton 'Vol.AJAE, 41 (Dece
pp. 1040-49.

\ i
r ,

, _

AspectS_of"Numerical Scori $: -5,Jective_ -_,_,

Evaluations o oo s,' Food Research, Vol.,
21, No. 3, (May-June.1956), pp. 273:-281.
See Bylund, p. 38.

M: B. Carroll. "Sc,reening in the"-Tiin Industr
ABS JASA, Vol. 52, No. 279 (1957Y-57-J65...-----
See Bylund, p. 22.

J. Eindhoven and D. R. Peryam. "Measurement of
Preferences for Food Combination," FT, Vol,. 13,
No. 7 (July,. 1959), pp. 379-382. See Bylund,--
p. 63.--

M. J. Farrell. "The New Theories of tireAConsumption
Function," Economic' J., Vol. 69 (1959).

MI'Friedman. A Theory of the Consumption Function
(Prinzeton: University Press, 1957).

H. L. Hanson; J. G. Davis; A. A. Campbell; J. H:
Andej-son; and H. Lineweaver. "Sensory Test
_Methods, II: 'Effect of -Previous Tests-on
ConSumer Response to Foods," FT,-Vol. 9,
No. 2. '(February, 19.55) ,

PP; 5.6r 59 . See Bylund,
p. 43.

_
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M. G. Reid. "What We Do and Do Not KnoW About
Food Consumption of American Families," -

AJAE, Vol. 40, No. 5, (December, 1958),
pp. li01-1311. See Bylund, p. 175.

V. J. Rhodes. "The Measurement of Consumer
Preferences," AJAE, Vol. 37, No. 4 (November,
1955), pp. 638-651. See Bylund, p. 144.

D. Sheppard. "Descriptive Terms and Points
Systems for Rating Food Qualities," Food
Research, Vol. 20, No. 2(January-December,
1955), pp. 115-117. See Bylund, p. 24.

USDA, "Schedule Used in the Survey of Food
Consumption of Households in the United
States, Spring, 1955." Agricultural
Marketing Series: AMS-200 (July, 1957).
See Bylund, pp. 9-10.

B. Bibliographical Sources

Bibliography of Agriculture, National Agricultural
Library, U.S. Dept. of Agriculture.

The Bibliography of Agriculture is a,
monthly index to the literature of agriculture
and allied sciences, based upon records pre-
paredjbyU.S. Nat'l. Ag. Library. Articles
of substantial interest are selected by
specialists. About 120,000 articles are
cataloged each year.

"Bibliography.of Food Service Market Studies and
Related Source Materials." Institute for
Food.Service Manufacturers Assoc., (Chicago:
1969), 10 pp.

H. B. Bylund;! R. S. Hostetter; and W. L. Tomlinson.
Consumer Behavior, (An annotated bibliography .

with special emphasis on food.) The Penn-
.s.xlvania. State University Dept. of Ag. Econ.
(UNkVeriity Park, 1962), 220 pp.

This bibliography is a comprehensive
set of references and a review of writings
pertaining to consumer behavior as related
to food prescribed in a way meaningful to
the user. Topics covered with respect to
consumer behavior and food consumption are
'methodology, advertising,cognitive and
affective fac'tors

'
consumer choice (acceptance

..and preference), and marketing research and
consmpiion. The major drawback of this
biblidgraphy is that it is highly dated.
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'Cumulative Index 1973. (New IL.ctk: The Confererlse.. -

Board'InC..2.7%197J).

The Conference Board is an independent,"
non-profit business research"organization.
In purpose is to promote prosperity and
security by assisting g6in the effec e operation
and development of.----1.7-01-un-tary- productive enter-
prise. The index tothe Conferenc-e- Board's
published research Material is revised annually
with special emphasis on the past 10 years of
research.

Demand and Price Situation, National Economic
Analysis Division, Economic Research Service,
0S-DA.

The Demand and Price Situation is a
quarterly publication designed to analyze.
the economic situation of the nation and
determine how fluctuations in economic
activity will affect agricultu al production\
and prices and how agricul al prices affect
consumption. Other pu /cations of a-similar'
nature but much more specific are the follow-
ing:. Fats and Oils Situation, The Feed
Situation, The Vegetable Situation, The Wheat
Situation, Livestock Slaughter and Meat Pro-
duction, Poultry and Egg Situation.

Dictionary Catalog of the Giannini Foundation of
Agricultural Economics Library, Vol. 12,
University of California Berkeley*(Bo'ston;
G. K. Hall, 1971). ~

The catalogs provide extended bibli-
og4aphics of all aspects of agricultural
_economics.' Most of the materials in the
library date from 1920' tothe present._
Topics included of interest to food con-
sumption analysis are consumer's preference,
conitumption, marketing, and retailing of"
agrftulturally derived products.

C. L. Gregory. A Bibliography for the Sociological
Aspects of Consumer Demands for Food Products,
Univ. of Missouri, no- date.
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Selected Research Abstracts of Published and Un-
publhed Reports Pertaininet6-the Food
Servi -erIndustry, Including Recommendations
foi-Research Needs, USDA ARS (Washington:
GPb, 1970).

Katherine Spinney. "A Bibliography: Hotel and
Restaurant Administration andRelated Sub-
jects," .CHRAQ, Vol. 11, No. 2. (August, 1970),
pp. 51-105.

1

The bibliographY, which is produced
annually, lists articles appearing in. the
previous year's trade journals dealing
with almost every aspect of hospitality,
management.

II. Aggregate Demand for Food

A. Data

Faith Clark; J. Murray; G. S. Weiss; end-E.
Grossman. Food Consumption of Urban Families
in 'the ,United States with an Appraisal of
Methods and Analysis, USDA, Ag. Info. Bulletin
132 (1955),2G3 p.p.

This bulletin presenta the results of
surveys" made' in.1948.--.49 in which approximately
4500 schedules were finished by households on
their food consumption for a week. Also in-
cluded is a comparison with a 119V survey. An
average urban family of 3.29_persons spent
$26/week,,for food, about.$8 per person. Food
eaten away from home accounted'or $4 of the
average $26 spent for food.

Household Food Consumption Survey 195, 17 Volumes,
USDA,-December 1956. Household Food 'Oonsumption
Survey -1965-1966, Consumer Food EOpIndMics Re-
search Division, ARS USDA.

The HFCS is a detailed study of how
family income affects 'the consumption of
food commodities. For each income level
there is data for the quantity, of a cohmoldity

,which is used per household per week; in
pounds, money value per household per week
spent on commodities, and the percentage of
households using the commodity in e' week.
There are 17 volumes to ,te final report'
each about' 200 pages,' detailing regional', -
seasonal, nutritional and other aspects of
household food consumption-by income level.
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Survey of Consumer Expenditures 1960-61 Data,'' '

USDL, Bureau of Labor. Statistics 1965. .
4'

, . ,"' :'*

The SCEois a natAonwide survey of
expenditures and income of amilies Livirig 0
in urban and, rural r The firnap reports.areas. e

..

. present data combined, into four.geographic
regions and tht total United states Hand :

.

also for urban, rural non fall, 'and' rural
. farm populabibna, ..The final Report have

.

three groups of't&bles: J.S. .. and regional
1,,

ti summaries, cross-classifitetions 4 faMi,ly:
..., ..-

. charactevisties,and details of expendituresa:
and Ilicome. The way the reports are organized

ti

'!

make it possible to determine 'independently
. of eanaeher the effect of inpqme and family

. . .

size,on.the share of neome spent for foo.'
.

.. . As income increases., the share of income Spent
4 for food declines. .As famity'size Increae,s, . i

t'h'e share spent for food increases., ' ,. . ,,,p
..

A C 6
ra .

e . 4" 10

',Fabian Lindetio, ed. Expenditure Patterns of.th.e -..

.

0

,American Family, The National industrtal'
. gOnference Board, '19-65t(sponsored by Ilfel,.

% 4""),
. , ".

---rr
'", 0

statistical- ..

A Statistical summary of eependiture
:patterns 4f ,;thee American family; is de' icu,ed
based on data frck the 1960-61, Survey of.,

0
-,'

C

4

Consdmex Expenditures. : . . .
. .

.
/

S. J . Heimstra, '=Food: ,Cons motion, Trices, and ,
141

Expenditures) A;rioultura co is Report, '.

Fio."138 USDA, ERS.(Zply,./98$ , 193 OV, .

.

...
. $

-'4

. ... ...
PuNoing the half century, `'per capita

food consumAti.on and food tgsv gve gradually
. ..1%

. iricreAsed. ''The nUiltber of poirndsof food con- ,

rsumed per 'ca 'lite hale tmcreased and calorties
consumed per cepita'have.deCreased. 'Retail
foodpr.ices d' thtrtotal oeinsumer.prite 0

index have l'e, than tripeled,%but since 1950
... ,:,food prices have notrisee as mtich:as the

.total CPI. Prices of food away from pome,. «
follow the level,oforices for Adl'service's
and have khcreased ouch faster than prices
for food at,,h6me. Ch'anves in demand for 0...0

1 / ° i .

food arerelated to population growth, .

, . ,,, . ..
', price changes among .commodtty'groups, shifts

.t-,

A .in consumer tastes, andchangeks In income. : ;
..

.".
There are over 140 pp. of statistics to .

- ,

,

0' support thg analysis of changes in the deMand';,
. for food. .A recent supplement updates.ntose .

of't'he tables Co inclu.de 1966,1972.
. r-r77

'



' V'

- 4,
556

11
o 41C t

6.r
. As'pects .O21 betiand t't t it.;

Sadye F. Adelso.n., Changing Food Patterns' in the';
United.S%taies,-.1f8DirA.,Rek, (1.967), 14 pp.

a 0

,,

Marguerite C, Bturk. ,"araliging Fdad Patterns -ot
''' *theeA.M*erican Peopfe,"1.41FS'..h3, August, 1956,

.'
. _......,,,

: pp,' 13-Z2. p ...

. M. C. BuTk. Colisumptiaa ,',c6.1-rpmids, A Multi-
disciplinary, Approach. .(Nela York:, Wiley
1968), 3i9 pp. , .

0.
,

C t'
.7

.
... . .

, - .- A, 4 The apptroaih to. this book was influenced
v.*"1. ' ., by the author's experience Is an qgrictiltural

. economist with the U$Dg. tyhereshe frequently
'wrote ok the ecohomias.o.ffoodconsumption..

.

"'
r . .

g
q This.,Ipbbk presents

^
her approach 'to tonsumption(i

economics 'with much of the analysis drawn .
'

,
. c'''

, from hereexperie-nce with food con-AmPion.
.

en. ? 6 analysis . Discussed, are micro and macro ' 0.e I.
f A ° approaches .to consumption and's guide for ,-..

i.,.

:.%
* %. an'aly4ingsconsumption problev?s. Also there

.

15 s 0 . a is apbihliograpiiy on', consumption ecQnomics..
'r:

15

I t
r

.

0

Ig

0

n. C. ll'Urk. COnsumption'of Processed Farm Foods ...
:
iR the United S,t.ate5,.,FSDA, Mkfg. Rees. ReRort . ..,

409 (1'960)s, 47 pp. : . ,

-

. M. C. Burk- Trends and Patterns n U.S.%1Food 'MI-
sumption, USDA Agrt Handbook 214 (1,,958, 123 pp.

.tc- . . ..
.

. .
Two aspects. of.food consumption are treated

'fintfhis bulletin. They are the broad oueline
. .

° . * of trends in the U.S. food supplies and .con- .
.

sumptlon'hrougk the.past,50 years.; and, some ..

..., signifjCant .patterns of .cross-sectional -
, vsriaeions'within the ceuntry in selected"

. ,...., ..7.

.
periods of the half century studies per daPita.

. ',..,1. 44 use of farm foods from all sour,ces!was 13 per-
, ,,-

... I)
. ;,*cent higher in 1955-59..thah 30 lears. ;earlier.

. , .

.
"b ,...1

A
N

The shift frpm home. jroduced foods to pyrchasett

:e
. 1. foods, was a.pAimpoltant factor in the 59-per- ,..

. ., ''.. 'n.-- c.ent increasn.axerage use of food market-
4 .

I -
. 4,4 inj_serqates fro% 11935-39, to 1955-59: Income.).

l' *. ' ..,,
t .

se ,

.'ar,.. -.. =';' elaSt Ica. tj,es 48of per person ,exp'endi;ure f o r all
., . -

H %, .,;',. ,1
. II

O ,.- f
f

A. $ -foot ,decling4 "from 1942 'En, spring 4.955. Thus * _0,_
- . . .- exAe4i-dtp,Ures'varied less. wi'.th'income-.Of house-

II, . ' * (' 0.
se '41 4 0

0 holds fn the more recent9-(1965) than the . , 7
, ,-earlivr period (1942). From 1947 to 1955 .the

7, it

4
O. o* .propontio,n Of dispOsableoincome:spent for food

decreased each year except 1951. -0,

.:4. ,
, .

, . ,

.

e 0

.r.;-

A.

g

*; .

.5
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Helen'M.'Eklund. "A Cross Sectional View of
U..S.'Food',Consumption" NFS-128 (May, 1969),
Pp. 24 -49.

This rep ort .presents price weighted
cross-sectional food consumption indexes
developed from inforpation collected in
the-spring 1965,.Household Food Consumption
Survey, in order.to evaluate patterns of ,

food consumption on a consister't basis.
Family income and urbanization are the

---relevant variables. Per capita consumption
indexes by level of family income, showing
changes in food consumptioh as income
changes, are given for different urbanizations.

O
Regional statistics by income'and urbanization.
were also given. Results: (1) Regional'
variations in per capita food consumption
were cut in half 1955 to 1965, (2) 1.11 195°5

and 1965, a 10 percent increase in per1capita
income was associated with a 1.5,peEcent 4

increase in per capi,fa food consumption,
(3) the Northeast htd the highest and South
the lowest per" capita food consumption `(4)
fegional income shifts explain part of the
shifts in consumption, and (5) a 10 percent.
increase in income led to the following re -',
sponses: 3 percent inccreasa for beef);pro-

. ceSsede,fribits, Vegetables, and potatoes;
0 percent pork, chicken, fish., fresh p.otatoe,s

, and coffee silowed'14.ttle association with' inn- d
,

'come; consumrition of cereal' products and/ eggs
declined pligh4nas'inconies itureasedo.

0 .1
ete p 4

4-JohnE.ErstmAn.:". "U.S, C9nsumption of Frgze.n

O 0
Foods." JM 21, NO. 3 (JuX,y, 196.3), p. .76.

'

"'F ob( Expendittire Outlook,'''NFS Vol., 118 (Novemgbr,

0

0

...;
I

ettt

0 '
, .1966), pp. 26-32. t
0 o

.
0.

.. ...,, ,-...

food expenditures ili the thind q ar-t-e-r77-7-
. . I

of 1966 were 4tearly-8. p:erc.eht abov the .1.06S ,.

level, the Largest'ann4AT: iiicrea Since.1951.
'

. 60 that date. Most' of te in ease in food
expendldires wa,g-dua to 4%5. o 5.0 pei,ceht:.

.

increase, in pri*Cds. 'Populati..°W,Iand!,Per capiLa..
J fobdo consuMptiorr each incre'csed about 1 Tercet.it;

. Per capita disposable, income As about °7 per-
.- cent in 1966 than 1965 and 18:2 perqenk

. .
.

of income.,Fas -spent for food. ,./Saltes Qf grOdery..

t . stores' increa$ed 64ercent, eating giac.es 12y .. . , . .,
. . . perc-e-t,,---'4l. places 3:4 iii'dent. A

. ,.. . . ..
..

---- .
, .

,-.
1 -- ::'' .'-'

-
11I. 0

1.0
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0...,
'brief analysis' of theA1965 Household Food

.1 Consumption Survey' shows the value of food
week\T ... . per capita for one week in spring 1965 was

6. $-10.65 with $1.86'SpeAt for food away from..
PSpring is,the most representative

-f '.. , jfarteating patte'rns, -of the four seasdns.
.

1

= 5-
.

i
. .

t Karl Fox. "Relations Between Prices, Consumptidn
. and Production:" JASA, Volt 56, No. 255-
(September, 1951), pp. 323:333.

.

4azen Gale. "Food in, the 1960's. Expenditures,
Prices,' and COnsumptio.n.l!, NFS, 133'(Auglist,
.,1970), pp. 25 -28.

' During the 1 9607sthevroportion of in-
come spant for food ;declined from 20.0 percent
to. 16.7 percent. Food prices ,rose 24.0 percent,
and per capita consumption rose 5.5"-percent. .-

Food expenditures per person increased due to
increase in prices andcpnSumption. The in-

, crease in prices and consumption was much .

larger after 1965, than before 1965.

Freckerick D. Gray.- "Population and FoodConsumpt,iony."
NFS, 123 (Febyary, 1968) , pp. 24-26.

_ Population is the primary determinant
' of demand for agricultural productsin.a high
income' country such as the U.S. Although per
capita consumption in pounds has decreased,
the price weighted food rensumpti,on index
bas increased showing that people are buying-
higher priced foods(Tpats)-and more highly
procesed flooeds. If per capita food con= ,*
'sumption remains relatively constant, the
food industry ti.i11 grow in .1)(ipp irton to
the population.

44

4

11.

$
A Gdi4aeAto COSu er Markets, 19'72-73, Conference'

Board 11 o t, 569.. /

D. B.'Hacker":and E. D. Miller "Food patterns of- °'
-tht Southwest, 'The American J./of Clinical'
Autritivon,'4o. 7, No. 3-(MarchApril, 1959),

%0 pp. 224-229.

4

A 0 .
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S. J. Veimstra and H. M. Eklun . "Food Expenditures in 1960-
61, NFS,, 117, USDA ERS ( gust, 19664,4P. 37-44.

The article provides an analysis of Survey of Con=
sumer Expenditures 1960-61. Results ofSCE are compared
with the 1955 Household Food Consumption Survey. Summaries
of spending patterns are presented with respect to levels
of income, to regions and tc) family si,zes. Food expendi-.
tures were also discussed with respect to income, family
size, by urbanization, and by region.

A. C. Manchester. "Total Consumer Spending of Fresh Versps
Processed Foods Remains Stable." NFS, 144 (May, 1973),
pp. 35-39.

The past two decades have witnessed surprisingly
little change in total consumption of foods according to
whether they are fresh or processed. Fresh products in-
creased from 36.4 percent Of total consumption expendi-
tures in 1952 to 38.6.percent in 1971. Products preserved
but not otherwise changed, decreased from 30.7 percent
to 2'9.1 percent. Derivative products, decreased from
10.5 percent to 10.0 percent between'1952 and 1971.
COmminuted products (manufactured products with several
ingredients) were about the same--22.4 percent vs. 22.3

r percent.

"New Directions in Food', Clothing, 'and Shelter." CBR (May,
1972), Pp: 44-49.

D. B. Suits. "The Determinants Of. Consumer.Expenditures.: A
Review of Present KnoWledge.".,in Impacts of Monetary
Polio, one.of the research studies prepared for the
Commission on Money,and Credit., (Prentice Hall Inc.,
1963) :',

e

"USDA Forecasts Food Output., fl Nation,a1.Agricultural Outlook
'Con'ference in FE (April, 197 ),'1)P,. &6-92.

Per capita food/consumption,ind.9730 is expected 'to
set a new record. At. the same time, retail food prides.
are likely'to rise abOut,6percent above 1972, Food

'..:ptices rose in_1972, aIthOugh consumers had one of the
sharpest boo.sts, in purchZsing perwer -in several years.

`
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Laura Mae Webb. 'mChanging Patterns of Conhmer Expendi-.
tares;" Survey of Consumer Expenditures 196D-61,.
BLS Report No. -2385-qMarch,364).

Changes in urban family spending patterns be-
. tween 1950 and 196@ are surveyed. °Families spent
more for all food and away from, home foods, but food
spending as a share of'consumption expenditures de-
clihed from 29.7 percent to 24.4 perc-eqt and away
"from home <spending declined from 5.7 percent to
5.1 percent of -consumption expenditures. '.This was%
due to the fact that the incomeof the average urban .
family increased 49 percent between 1950'and 11960-

LaUra Mae Webb.- "Food Expenditures of Urban Families
' .1950 to 1960-61." .SurVey_of Consumer Expenditures

1960-61, BLS Report .NO. 238 -9,(May, 1965).
0

Average annual food expenditures of urban
0, famines increased 16 percent from 1950 to1461.
.During this period, retail food prices measured by
the onsumer Price IndeX increaSed.18.9 percent.

.

Therefore the average urban, family spent less 14
constant' dollars in 1961 on food than in 1950, a .

surprising decrease since income was rising over .

the' period. The declineis.attribu,ted to aie-
creasein consumption of food types for which prices
rose more than average and an inc*ease in consumpion ,

.

of food,typies for'Jghich 'pride increases' were negligible.
'The value-of all food,consuined -by urbawlami is
not reflected by the BLS suryey, Fo 04 eceived as
gift, schqol lunch programs expense wccbumt
eating increased. Thu e BIS s'I.i-rvey understateC.'
the.value'of food consumed.'

Irene H. Wogamot. "Trends in B
USDA ASS (i968), 10 pp.,

C. Demand AnalOis

'Bruno Baldini.
Agribuluial
Univ '. oft-ea-fifor

andCUsing, Food." :

. -

Irreversib an Denian unctions 'for
, Ph.D. Thesis in, Ag.
(September, ,19.66), 264 /1,43. j

, 4. -.4
4.

,,,,,,,.........-7"177'........ . ... . 3 . "... .1 1,
. r-1-, . . ,i --- -- -:-

Yr'' ' -''''''-'.. _____
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W. K. .Boutwell/an-ciE:\ L. Simmon:s;. "Estimation of ,Demand
for Food and or Products AssUmimg OrdInally, Separate

AJAe Vol. 5d, No. 2 .(May, 1968), pp. 366-
378.

The article. presents ax econometric.model for
the estimation of demand and income elasticities Of
food and other products. Actual.numerical:espimaxes
are derived for dur -ales, non-durabl-es, services,
dairy products, meats, cereals, and fruits and
vegetables. All income elasticities are posdtive
and all of the inherent price elasticities negative,
as expected by the author.' 4 4

G, E. Bra ow. "Interrelations among'Demands for Farrn
-Prod cts and Implications for Control of Marketing
Supply." Pennsylv.ania Agr.icultgral Experiment Station:
(University Park: Bulletin 680 (August, 1961).

4/The author presents a consistent integrated.
e`P d soyiption of the demand -str,,usture for farm products.

Spelled out m4thematically are price quantity relation--
ships for numerous farm commodities. The study covers
both Pthe retail and larth levels'of demand. ,er capita
food consumption over-tfme has.been,infl.denced by the

.

levet"of income, decline in manual labor, the:shift
-of population from fArm_to'citY; reduced waste in
processing, and bettercontrol OrboAyweight. These
apparently are causing per capitafaod,consumptiOn

o to decline 0,.08 percent annually.

M. C. Burk. "Development, of a New Approach to_ Forecasting
Demand." AJAE, Vol. G6, No. 3 (August 1964), pp. 618-.
32-.

.

M. -C. Burk. .7An.Eccinomic!AppTaisar of Changes in Rural.
Food Consumption." AJAE, Vol. 40,.No. 3 (August,
A958), pp. 572-590.' See Bylund, pp.: 178-179.

M. C. Burk. "Problems in the Analysis of Food Consumption."
- in U.S. Ag. Mkt'-g. Service,' Ag. Econ. Report, Vol. 6,

No. 1 (January, 1954), p. 10-19;

Chao-Chen Chen. Reliability of Demand Equations for Firm
Products in Future'Time 'Periods, M.S. Thesis,

* Agricultural'Economics and Rural Sociology, The
Pennsylvania State University (January; 1960).

Models predicting-demand or melts, livestock
yrOducts, cotton, and wheat w re tested-by regression
analys s using variables as pri e, total DPI, per
capit l'aisposable income and pleiconsumers price
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'indeX. Findings were that the error of predict-on
is larger throu-;h time due .to increasing inav-
plicability"of values for exogenous variables.

,

-demand models using logarithms Of variables
.

appear be better predictors than those using
.actual values.

*

W. W. Cochrane and H. C. Lampe. "The Nature of the Race
Between Food Supplies and Demand in the United States,
1961-1975." AJAE, Vol. 35, No. 2 (1953), kp. 203-22.

Jean Crockett. "Demand Relationships for Food" in Pro-.
cedings of the.Conference on Consumption and Savings.
Irwin Friend and Robert Jones, eds. Wharton School
of Financ-e and Commerce, University of Pennsylvania,
1960.

Rex F. 3a144 "Dema d for Farm PKoducts at Retail and
Farm teyel, Some Empirical Measurements and Related
'Problems," JASA, Vol. 53 (September, 1958), pp. 656-
668_.

. \

Expenditures for food at the retail 'level are
fairly responsi-lie to changes in -consumer income.
Thy use of food products'as they come from the farm
are relatively unresponsive, to price and income

_changes. ._Data on retail expenditures for food, fhe-
marketing bill, and the farm value are used to
present empirical measurements of price and income
1asticities of demand, the flexibility of expendi:
tures relative to income, and the interreLationt-FT-ps
amon'g these elasticities. Income elasticity for
all food was abOlit 0:5 and for food away from home
about"0.9 A 10 percent increase in income is
associated with a. 9' percent increase in the market-
ing bill.

M. A. Girshick and T.1Haavelino. , "Statistical Analysis
of the Demand for Food; Examples of Si.mulitaneous
Estimation of *Structural Equations." .Econometrica,
Vol. 1S, No. 2- (19'47), pp. 79-110. 4

K. A. Fox. "Changes the Structure 9f -Deman Farm
Products." AJAE, Vol. 37, No. 3_ (August, '1955), pp.
-4,11-428. Byluad, p. 179. .

1

R
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H. S. Houtbaker and L. D. Taylor. consumer Demand in
the United States: Analysis and Projection, 2nd ed.
(Cambridge: Harvard University Press, 1970) -32.1,pp..

This monograph is .an econometric demand study
for projecting -all items of United States private
consumption expenditures, particularly-in 1970.
The dynatic model on which most of the work is based
generalizes an idea adopted in demand studies fbr
durables: .that current purchas =es depend not only
on current income and prices, but also on the pre-

. existing inventory of the item. For nondurable .

commodities, habit formation is ,the exact-counter
part of stock adjustment. Demand equations were
selected for 83 commodities including food purchased --
for off-premise consumption, alcoholic beverages,
purchased meals, food furnished,government and
commercial employees, and food produced and consumed
on farms.

L. Jureen. "Lorig Term. Trends in Food Consumption: A

Mufticountry Study." Econometrica, Vol. 24, No.
(Ianuary, 1956), pp. 1-21- See Bylund, p. 181.

G. M. Kuznets. "Measurement of Market Demand with
Particular Reference to Consumer Demand for Food."
AJAE -,, Vol. 35, No. 5 (Dceember, 1953), pp. 878-85.

Corrine LeBovit. "U.S. Food Consumption: ,Annual Dis-
appearance and Household Survey Data." NFS, 126
(November, 1968), pp. 32-41.

Food consumption data derived from household
surveys were compared,with time series data, after
adjustments were made to make the sets_ of data con-
sistent. Timt series data are compiled yearly using
the disappearance method to determine-food consumption.
After=adjustment, trends in consumption implied by
household' survey-data were usually consistent with
those based on time series disappearance data:,

Marc Nerlove. Distributed Lags and Demand Analysis for
Agricultural and other'Commodities_,___U_SDA,4__ERS,,Agr. _

Handbook 141 C1958).

This publication summarizes available literature
on the use of distributed lags in the analysis of
demand for individual commodities and contributes a
substantial amount of new material to the problem of
estimating dynaMic-d-emand 'relationOlps. Althot.gh
distributed lags hav1 been used in the analysis of
'some economic problems-to thisdate they have been

Om,
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rarely used in connection with demand analyses.
These technique's appear to be useful in measuring longtr_
run and short-run demand functions, Several applied
examples are discussed in detail.- Considerable emphasis
of this report is placed on methodological aspects,
in part to call attention to piotlem Areas.

Marc Nerlove and William A-ddison. "Statistical Estimation
of Long Run Elasticities of Supply and Demand."
AJAE, Vol. 40 (1958), pp. 861-80.

Using statistical methods of analysis the
aut rs attempt to establish price elasticities of

's d demand and income elasticities of damand
food commodities. The most significant

fin the paper is that evidence of serial
Correlation of residuals of the estimated supply or
demand relationships is reduced or eliminated entirely.
The reason for the difference between the dynamic
and static approaches is explained in terms of the
economic significance of the model employed. The
metlopodsrthus presented offer an economic solution to
a problem which has been treated in purely statistical
terms. 4 '

r

James Tobin. "A Statistical Demand Function for,Food,
it-tha USA."- J. Royal Statistics-S-ue.
(1950), pp. 113-141.

William H. Waldorf. "The Demand ?or and Supply of Food
Marketing Services." AJAE 48: No. 1 (February,-
1966), pp. 42-60.

/7
The article is -.conceived with estimating changes

in the demand and supply of foodmarketing services
in order to explain the decline in the farm share of
U.S. consumption expenditures for food. FrOm 1929
to 1962 there was no real increase in the rice of-
food marketing services, because the supply of
marketing services kept pace with demand. f the
decline in the farm share of consumption e pendi7

_

tures one-third is due to an increase in n-demand or
-food ma-r-k-e-t-inz-se_rvicesand two-thirds to ag- ricultura
production increasin_faitex
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William H. Waldorf "Demand-for Manufactured "Foods,
Manufacturer's Ser;fices andFarm.Products in Food
Manufacturing." USDA ERS Tech Bulletin 1317
(December, 1964)", 60 pp.

This study employs a simple econometric model
to explain household behavior toward increased con-
sumptiom of processed food and the decline of the
farm share of the food dollar. More specifically
it estimates three deMand relations associated with
domestic civilian consumption or processed farm
food products: (1)- A demand relation facing4manu-
facturers for total manufactured farm foods, (2) a

demand relation facing manufacturers for total food
manufacturers' services, and (I)= a demand relation
facing farmers for .total farm products consumed in
food manufacturing. Primary interest is with (2).

A major finding was that the demand of house-
holds for factory processing services- increased be-
tween two and three times for the period studied.
(1929 to 1950's). Real per capita income was the
only signifitant variable associated with the shift
in demand. The estimated income efasticities for
foo'd manufacturers' services was 0.86, for farm.foo4
products used in manufacturing 0.35;-and for manur-
faCture,d food products 0.51 The in -come elasticity
for manufactured food products is the' weighted sum
o the other two. Also, household purchases of
factory processing services respond about as much
to price changes as they did with income.

The article includes -a study_of the-eTlects
of an_expected income series on consumption based
on the consept of an average economic horizon for
all consumption. On the whole, the results show-
that such a study-is inappropriate for the f6-0-ds
and services, included in the stud .--The bibliography
provides a list of literature pertinent to the
economics of food consumption.

D. Forecasts
.

-=The Gonsumer_Market in 1920: Nondurable Gootls," CRR
(March, 1972), pp.,43-45.

"Cur "rent -T.-r-elrd-s7-i-nConsumer Markets," CBR (May, 1970),
pp.' 23 -26.

ForeCasts the market for food in 1970's.
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The U.S.- Economy in 19-90: Conference Board Report:7535
(1972,), 31 'pp.

III. A. Increasing Marketing Costs

0. ?. Blaich and L. F. Hermann. Perspectives on
Farm Product Marketing, Marketing Economics

ERS, USDA, Report 313, (1966), 27 pp.

This report considers primarily the supply
of farm products for consumption. However factors
which cause changes in the level of consumption
are discussed such as the.quantity of services
embodied in commodities., effects of income, and
rising prices.

Hazen F. Gale. The Farm Food Marketing Bill and Its
Components, USDA, ERS, Ag. Econ. aeport No. 105
(January, 1967), 58 pp.

The total increase in the marketing bill
fr 1929 to 1963 was caused by growth in the
volume of...food handled and in unit marketing
charges: Larger volumes'accounted for 42 per-
cent and higher unit charges for 58 percent of
.tncrease.in, the market-ing b1-3.±: Fruits and
vegetables had the lartepst marketing margins,
meats were ranked second, and bakery and cereal
products third. Poultry and eggs had the small-
est marketing bill. Retailers accountgd for 44
percent of the total marketing bill in 1963

.- (including eating out'place6), processing 39 per-
cent,distribution 17 percent. The volume of.
products sold.by retailers including eating
places increased faster than total volu
food markets. More specifically,
of fodd ,handl d by restaurants an
pla&es increa ive to the .proportion
handled by retail sales. This report 'contains
an excellent bibliography.

r o

ng

a .
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'George W. Ladd. "On SomeMeasures of Food Marketing
Services." JASA, Vol. 56 (Maroh, 1961), pp. 65-69.'

Some economists have applied multiple regression
analysis to,national aggregate time series to measure
elasticities--of demand for all food marketing services.
This papery.emonstrates the inappropriateness of the
measures of marketing services; price, quantity
and value used in the analyses. The service price
.index used was actually a services value index; the

tn

services quantity index used was an index of fod
quantity; and the measure of value used contai ed
errors of observation of such a nature as to lead to
biased elasticity estimates. Finally formulas are
su,egested which might be used for the construction
of a Laspeyre's index of service pricesand a Paasche
index of quantity services. Nt,,, 74

.

.

.

F. V. Waugh and'K. W. Ogren. "An Interpretation of
Changes in Agricultural Marketing Costs." 4.AER,
Vol: 51, No'. 2 (1961), pp. 213 -224..

Consumers are not buying the same basket of
food that they purchased twenty or thirty years ago.
They are buying foods thatare more highly processed
and sold in fancy packages. They are buying more
foodin restaurant-s-andL_Moxe of tjieir food is pur-'-
chased and less comes from home, gardens. Thus the
total amount of money spent by consumers for food
has gone up more than has the cost of a standard'
market basket.

William H. Waldorf and Jeane tE6FindlaY7."-----144-es-of
Intermediate Goods and-Se-tices used in Marketing

. Farm Foods:" TSDA,,RRS eting Transportation
Situation -(11-a5c, 2) . -. -

-rte
.,

To perform the multitude-of services required
in-marketing-domestic farm food p,aducts., assemblers,;

ocessors, wholesalers, retailers, way from
4'

home eating places buya wide array of goods and.
,

services:from -nonfarm businesses not directly en- .

%
4...-g-a4e41.mai'keting food.products. The article pre-'

__. - cents a, newly constructed index shOrani changes in 4 n Z
,-=.- r 4

.prices of ifitermediase goods.and. services. Increases*,
in the pricesofthese gy3dkind"-ervi-eti-that are

.

-Ix-

',...01. -
not offset b.37.,--iriCreases in PtodA..c.tiv,city _result in,
higher ccrsts Of food eting services. -The-
purpose' of the Ls to provide `a link between
Consumer demand MA. the retail level and the market- --- .-.

7.-......._lag syestemrs deMand 'for 'food at the' farm lektels,_ ...

0..Amr, +.

ot

:

Oki lo*

.
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B. Market Structure

Agricultural Markets in.Change, Marketing Ecoriomics
Division, USDA ERS, Econ.Report No. 95 (July,
1966) 396 pp.,

00' Agricultural marketing has changes in response
ro many stimuli. There have been innovations at all'
levels of manufact4ting and retailing such as in-
creased-processingand fast food restaurants. These
changes are enumerated and relared to offer socio-
economic variables such as changes in the level or
competition, population, the labor force, income,
education, leisure, and changes in consumption
patIe_rns. A4ectS of_theoretical economics deal-
ing with innovati ns LI,dmarket expansion are dis-
cussedcand relate__ to marketing agricultural products.
About two-third f the study is given to the develop-
ment of' mark ing techniques.for various commodities.
Problems, considered are marketing channels, transporta-
tion, [,,,z0cessing methods and costs, prices, market
power, changes in the »retail market, and some pro-
jections based on specific market and overall
economic conditions.

Paul L. Farris, ed. MaLket---S-t- ture. RAsearc-h, Theory _

and'Practice in Agricul utal Ecan (Ames, Iowa:
Iowa State University Press, 19-64

This book deals lab-Or productivi,r-y-
as other,t-opic nd seeks CO establish.a'b
evaluatin

well
is for --------

fo,xmance of the fa.4d industry..

__Food from FaxMer to Consumer,- Report /of the National
COmmi'Ssion bn ?d Marice-t_Ing .(June, 1966);*20-3 pp.

Tice report .d`4" .s,i4-ihly with the structure and
.ConceritratIon of. the food industry. ptets 1 era.- '..

-----.2 give a brie ummary.--oj ,consume42exp. nditure ,---;. .- . ___,_____-p. terns ilange-sill foodrmar tIng. are-due_to
c es,i ech .logy or1i- changes of economic

------ variables in uen.cinCmaeting condi
v , -------

.--"

The Food Marketing Iri*IStfles: Recent-"%-nd Prospectiv
--Structural Changes'.- MarketingmtcOnomics Divif4?m,.........

USDA, .-ERS, ,Report 295,:(1966X;,4.3 'pp-. -,..- % . . .

. ..-,,.,..., / .

...;;
..,..--.

., ,4 .k 7 __..,,-- _
, . .

One outstanding ch_taer,er-iStic
. the food t

,...,---- 4, ei, ____----- marketingindu tries If s;.bee.11g,r-Aftt. A e'
."-----ls-? , ,

- signialcant str ctural 0-ange-aCtVilifatiying this0-4 t

.
.

. grow,th'has been e rise-of sup r- masrke-ts,and.

7

larg,e jo;od-r-i-tai organizations: .Frat'in places

.

4,
,

.

. . 0
---r-

_

.4.0

0
; 15
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havegained'an increasing prop- ortion of .the
consumers food dollar. Between 1963 and 1,,965

Le: sales of,eatinE, placts grp 50 percent faster*
' than grdcery stere.'sales.

Richard H. HOltOn, The Supply and Demand 8tructAof
4 Foiod R&tailing Services, Harvard 'S,tudies in Market-
ing Farm.Products,.#10-18 (June 1954), 64 pp,'

,The objectives of the stuay'Are not only to
. explain the nature of demand services-' associated '

with food retailing but also to examine character-
is,tics of thetecluilibrium that ±s strict between
service grocery stores and the limited'service.

.stores. , A case study method was used- A Mass7
achusetts town of nearly "typical" characteristics
was selected. Data were collected for all foqd
,tetailer4 Overating at the time of the study And
for allgtocers operating in 1940. This study

to the conclusion thatthe income elasticity
demand forcredit and delivery service is neither

clearly ppitive nor negative; 'rather thefe is .
evidence that .the demand for credit is concentt&ted.

. -
in the upper middle-rncome brackets whe'r -eas tire

demand for delivery_service shows only the slightest o.

indication of the same pattern'. -s
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,

a

R. L, Kohls. "The Place of Merchandisingand Promotion
in Expanding Demaffd for Food." AJAE; Vol. 37, No. 5

4(December, 11955)', pp. 380-1386.

R. L. Kohls and W. D. Dunny., Marketing of Agr,icuLural
Products 4, th ed. KNew York: The-MacMillan-Co.

'

1972).

-A,framework,Jor the marketTng of agricultu4a1
.prdducts, is established by considering the flow
,of Oods through th-'"food industty. ne eche/ter ,

.-?'.1 discusses the de mi nts pf- n nmp_trOn oft !_.51-

a ricu-itural- apter outlines
..-.. ,marketing nation abo all

ri.,_,..g...PT

aspect t of pr,,, o sump-rion" r edi

Robe t'E, Kuenne,/ Mon olis-tic Com *--tiCIII,Iil KY:
StUdies 'n'IM t, (-New %-p k; John Wi , 1961).

e'
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C

a

°, 'R. J. "Tile Real Challenge of food `Dis--
counters JM, V°61 31,; No.. 2 .April, '1967')' pp

-.37.-42.
a

44_
. 9

.

i In r.gcenk 3-4e-ars retail food outriets., 'called,discount foo4; ds toresa havetsp.peared0Q1aimibng to -, .
sell food at, ricrice,s loMei -then th&se of,3,conoven'titIn.al-'-. .food supermarkets. Theo findinge of the: study CIllindicate that. dis'cqunt foocistore, reduced' operating,.
"expenoses mairtly by eliminating -trading etam.ps, ,and ,
that fovi- discbunLing is. actually a ma,rket-i"nc 'strae.g,r..°
convention,a1 surertarkets Wend $65,0Y0 to y7 d,ogp, , $,per year on. t..ading stamph'. The money coulVhaue been ,used fort mane different. things. Discounters. chose to.redtece prkees. The ef..fec't is 'that consumer choice is
widened, since 66' e consumers wlyi.ild rather havower

,

.., ,:'. ,

.0'4
9 C

a-

I

r

t prices than s.eamps.
, .

John' R.' Moore fend- Richard G. Wafri,. eds. Matket Structure.. . . . ,

.

. of the Agricultutal Industries (AmesolIowar .Iok, .- *,
, - :State Uni'vea-sity Press, 1966), '. .

0o 0
., Presented .here is a reprIsentatkv`e up-to-.d.at2e

vjeWirof the ag:ricultutal'A.nd4tries'at all' IeveLS ''
and their diver-4e and evolving,, marc,et..,Condition.s.

, - . ' .
. D. I. Padbe -rg. 'Economics of. F69.4 Retailie.g 4Ithaca:' _ _

Cornell' UniVerSity ri:eSS",- 196.0 ::: . . -t . 0 _, _
_

Contained in this boo1C''is an' analysis or'the--_--------- c,food retailing,sector, its structure, be havio-r, ,
.and p e r f o r m a n c e . The concluion is *thatyerformance N"-. ef .the, retail selli-g market' is excellent. Con.-

' , s.umers are' rovided with alternative types of i ---
. 4p-elrvice, ,cleati and._attractive Jacilitjes; a varietyof he rC h, an;ise,

. convenient locaticiCard. hourfr-of,
" operation, at prices wh\gh cover' cost an_d--reasonablepPofiCs o- 0,

r

,__,-
. i

.,.
Do '1,-Padberg'and .T.,.D-avidNt'Cullough. ',',Toward 'the

Year 1285: Food Who esalina,g and Retiailin't.':.-.. ,

Special, Cornell- Se:- its No.- 6--(Ithaca, 1969),124pp.i,
./-

ri

t . This grolcSis anticipates a 1985 good:reta-f4,v
. .

e' ing andyholesiling irichis tri: which--1-5-Oks 'and acts ..;,,
- very 41-6ch like the -prese_n.t.' Major'of,orces for

. - cirgitge .grom -the past- -the chiliin store slov.i'llient..
, s,and the supermarket--haverec-give.d g rathep ctiliplpe

response from the -industry.. Majoer.changes within,;','
. ,

steady. ..the industry have given 1+14), to s.tow :. but. ..,,
.

. 2-" eVolution of. minoi improvemen4,v... ; No re'v.0111t'ion .', -
0-:. ,Seems imtkint.,The-next chalnge'Of revOiqtionaii ,7 P.t , .

14-.-- proportions is expecteji to affect :tile, -co-ngested ':. ; 2,-
..., , r4.0 urban areas, bit it -williotbe a makox ;factor - --. .

t, 'within the:,next 15 years,' *

- ,--
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":C. Lakor, TeChn9logy, and Initoyetion IP0. :.
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1.. Labor and PrOdOEtivity ,
.

0.4 1,

.
..... ,

% . 0 0., . 0 a

.Jack Blooti: "The Food :reanologist in the Food
..

-Ser.yice_Indusery.: Neesl, Challenge:;0aAd

0 Prospects:" FT,(&eptember,6,19691,p.'39.' r
.

,

--I, Due to the rapid growth of the food swlic s

industry, the fbod .processing in"dustry-has, begun
to orient more of R and D activitips to this .. .

market. Three problems fa'ce'dare tiPe 'diye'rsi
. 0 of thezfood serviceintdutry., lack of good market .

g

research, and rap'i4d change in the food,servqce
, . indus,try.._-'Only 30 pet-cent of firms replying to

a
.survey employed food technlogiats. Generally

.
. 'they were firms that did'some of their. own p-rocess-,
ing

O %

0
p George F.,1)16om Productivity in 01Q Food tiluttiy

(Camb'idge.: MIT Press; 1-972); 313'pp.
i ..

0.

-;

.
he food industry ..contains the potential

.--%,:- -for'aepbstgntial*actelereation ?n1; the rate of
,____-,,----":--- prociuctivi.ty adoance° inette sevii:etc. HOW=

... .. &vet, the various,i'nstitu,tionel,..1dgal, and
-.-.*-- urstems barriers .are su-ch:'thatit i's un,Likely,

that the actual date c cha'ngein man hour out»-,
.. 0.° N

... put will vary materially, unless government
promotes a more rqnvid rate,o.f progress through

, ,-
appropriate policies.. ... tt r,

. .
. .

* 6

..
... ,

. .

..
.

J. F. .Booth. "The-vInfluence of Censimption Changes'
0 0 9
On &he Use-of ,Resculoces ,and on Technical Change

-,,

in Agwiculture,"'fn Iuterndtion.i Conference- :
0. of-Agt":icuAural Economist.a: 'P-.x;oceecli-ngs, 9.th s"

.-
IISS

.
a. ..

it , .
.

. I - , 1, . . ...- . .
.6

f

G . King Em ma.' ."Labcx -fCdSt ,and Pr.oductivLiyjn, .-
0 Hospital Fooa Service." ARAQi,Vol.- 12; No, -1 A

-24

ay, 1971Y, pt_.- 47- 5.2 :.. . ,, '.
t.0 ..

..
.

:1,' .p '' V .i
.

' e

_ Meaiitremelat anil4nabrgisksilabor cOSt
--

in rekat.1*-1, to..productivfty'ar;e becoping of In-. ..-
creasingcreasing concern to-fOod.ser.vice mapagemedt. ,

, .
,--:.. Wage increits0 in tood service oTerations,dee-:, 0 A

4-.- rarely accompam.ad.by commensurate dirl'ereaseg_.;,,
-,-:- o. o

:_in.p.rod'uctivi-6-Vthereiore, the iiitotefseed, .

. -,
labor costs have tmo-effects-.45ne -is thviartemIxt
,:go replace,the.lseOf labor. Tptlxna fs rnlkaas,ed
$-are in_- ,use lot labor arid efforiiiis

.0 . ,

.eo elimipate excessite!!14bolros_ts. :-.-., . . .6_

:::
-

. .. ,. ..
,,,;v; . - ....y .i .04 .
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'
W Fogel. "Union Impact on iletail Food' Wages in
, Vd1. 6 (Octol)er$ 1966), py.

'79-94.

4

0

. .This article establishes that a. hi'g'h
deRed_ of unionism has brought aboat sizable
iacreases..in tile reative earnings' of food. ..

estaNlisilp,emt emplOyees in C'al'ifornia between
1941-1962. The mkession of 'union and `employer
'spokesmen is tha .higher quality work forces
.have .accompa 'edhigher wages;oin the food in-
dusty and,.t -6 higher quality labor force
has coritribu- to productivity increases
measured in.ttte parte. Two factors. give an
4inelatic ,characteristic to the deparid for
labor. The possibility of competition from

phi 7 .to 10 percent df the total costs for most
non jUmion firmsrare-saight and labor costs are .

firms.- . . 0
z

Ro. bert E. Freeman. "Role of Farm Productivity and
Marketing Margins in Postwar Decline.in Farm

.

. Prices." AJAE, Vol. 48, No. l'_(February, 1966),

C.

..pp...31 -41..

4yeral commo
differences in-the

groups showed marked
chahges infarm and retail

prices, in.marketin margins, and in quantities
produced in 1961 to 1963 as compared with
1947 to°1549. By constructing a consistent'
and rational set, ofsupply and demand curves

, through price quantity points, shifts in the
farm supply and demand and-retail demand curves.
for various commodity groups,have been indicated.
Fruitk and, vegetables have been least adaptable
to mechaniz.ation and the farm supply functionp .

O shifted only slightly. Consu s have had to
'pay more to cover higher fan prices and in-
creased marketing margins. contrast there
have Neen.tremendous, technol gical advances
i poultry.production. This is Consistent with -

the-large-shift in the supply function. Market
margins were almost always constant-so the gains
fh production' efficiency haveheen:passed on to
-tile consumer in the form of lower prices and
indresd volume. the-shifts in the supply

..,funttions are gene -rally consistent with-changes
in -output per man hour.'

t

41.
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D. R. F'usfeld..."Population Growth and Employmerft in
the Service Industries." -SEJ, Vol. 35 (July,
l968),-pp. 73-77.

In percent years the proportion of persons
employed in the service industries has increased
un,..t-1 now it exceeds the work 'force in manufacturing.
The share of disposable personal income spent on
services has increased, while that spent on goods

,has fiallen., The aim of this paper is to show that
the major determinant of employment growth in
the service industries is the increase in poptila-
tion and that increases in income have only an
inconsequential effect.

The growth of employment in service industries'
and in-median family income were examined for 23
major metropolitan areas between 1.950 and r960.
due would expect the cities with the. largest gain
in income to show the largest increasein service
employment. No systematic pattern appeared and
the assumption was sdstadned that income l ad an
inconsequential effect.

o

"Future Food Service 4ecutives Ge.t First Taste Of
,.-Frozen Convenience Foods Concept." QFF (February,
.1973) ,. . .

A model laboratory for testing frozen
vconvenience foods and reconstituting equipment
has been set up hy'the DepartmeTt of Food Service,
UniveyWy o.f WisConsin, to prepare students fore
careers as food management executives. University
educators beli -e1ve that the food industry's Keat-
est need in the future will be people trained on
the food management level, 'rather than a's kitchen :

technicians.

// ,

J. Ghene and Leo Nejelski. "Food .Service Systems:.
Human Factors in Administrtion," CHRAQ, Vol
No. 1 (May, 1970), pp. 49-56.

O

Changes in the tec,hnology of food, service
have made,changes in food purchasing, handling,
preparation, service and sanitation. Responsible
decision makers in the food service industry need
to renew their undqrstanding that congenial and
productive relatipns are conditioned by Oder-
standing and by the maintenance of: self respect.
But how to use labor saving technologywipthout
dehumanizing workers is a major 'problem.

.

41'
Jo
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Gerald W. Latti4. "Manpower.-FrOections for th,e
Food Service Industry" CH-RAQ (May, 1969), pp.
49-1'52:

` 1
McKinsey & Co. , Inc. Report: An Identification .of

Problems in Food Industry Management. Prepared
for National Associat,ion of Food Chains .(New
York, 1962)', 36 pp-

People, ProduCtivity, Profits, CHRA9, Vol. .S, 'No. I

(May, 1967). .

a This volume is concerned.v ith source of
labor and low- productivity, and their effects
on profits. Some of the articles of int?rest

.

to foodservice follow: J. Cribbin, "Innovational
Thinking -- Fulcrum 'for Organizational Gnowth";
J. J. Zaffy "How to Live with onions",. J. t0
Counts', "Ranagement's'Role in Worker PrOdgctivity",

)

F.JH- Haeberi% "A Case History ,in Hiring Slow
Learners"; M. B. purritt, ".Projected-L'Abor
Costs in Future Food Systems"; R. Willett,
f,oday's Convenience Foods"; rarrottAirline
Fbod SerVice"; A. 0R. D'Agostino"Airline Food ,

Service Problems." c1 -,

gThomas B. Powers. "Labor SuppZy,-,Labetr Costs and
Change in the Hospitality Ind.nstOes." unpubL
lAished paper.

,

- .k. .,-
..:

Labor Costs of::,feod service and hous
. industri °es haVe undergone radical Change in

,, the past few -year's. A tightttgbo j1larket and
thesocial welfare polidies of state and federAl

ogovernments have caused. the Wages:o:k labor to,
: 'rise suBtantially. -Wages have not been rising

in t4-e hospitality'ind-Ugtries,as fastas'ell
'wages in the rest of the economy. Thus the
level'of benefits derived froli working in the ..

,'
.

ho spitakity industries is approaching the mini I. - ,

mum welfire benefits.prOvided,:by the.sta.te% ,

,:
since they have risen dramatically. Wage 'cuts
a -re - substantial in service Imdnstries Rising' .,

wages have not been-offsevb,y ptOdulotivity.in,-
. creases as:in t14.x-e;C.of the eComdmy. There-
fore, the rising wage costs have a- greater
eff.ect on'the cost o'f_the sex vice produced-7than '

to rising msing wages-in, Since the --.'
hospitality ,industrie.s,are,la6r `'intensive an-A" --
Welfare 'poli-ciei illak.i.t.daficult.-to,attiact'
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R. W.,Resek. "Investment, Production and the Cost
of Funds." ASA Proceedings (Washington, D.C.,

1967),

The model tf investment behavior emphas es

the effect of the production function o est-
meat and the use of investment analysi to dis-
cover information about that production relation.
For the food industry the elasticity if substitu-
tion of capital and-labor was very lo . In
,addition, capital saving technology occurs at
the rate of 4 percent per year. In -rnal
financial variables play an importa t role in
the timing of investment but do not affect the
cost of capital.

The data emplo"yed for the analysis came
mainly from Compustat Service offered by
Standard Statistics Company, a subsidiary of
Standard and Poors. Data was obtained for 23
firms in the food industry for a period of 19
years.

B. B. Seligman. "The High Cost of Eating." in

Seligman Economics of Dissent (Chicago: Quad-
rangle Books, 1968), pp. 218,-29.

Seligman believes-that the consumer has a
tremendous disadvantage when buying -food due to
structure of the industry. Competition is
usually in such non-price areas as hours and
.services rather than in lower prices. The

, growth of horizontal and vertical integration
has 'Caused- the food bill to grow,. with no re-
course for the consumer.

Marvin Spritzler. "Designing for Convenience."
Vend (March, 1973), pp. 43-46.

The "Total System Concept" in which every
component from food to production procedures
are designed to work together for maximum
efficiency involves two major types of decisions:
men decisions and production decisions. Cost
wil be a major factor in determining the extent
to which a commissary uses ,convenience foods.
Versatilit f food and equipment are the key-
stones t lanning a total systems commissary.
Product ity in the food service industry s
0.12 1:0 rcenf compared with national average
of3. perc4nt. One effect of the systems
approach is to allow for a, smaller labor force.
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Dale G. Stallings. Long Run Projections of Food
Processina and Marketira in the West. Market-
ing Econom-i-e-sDivision, USDA ERS, Ag. Econ.
Report No. 78 (June, 1965), 45 pp.

A major objective ok the report was to
study changes in processing, wholesaling, and
retailing of agricultural food products in. the
Western Region to project changes that might
occur under specified conditions by 1985.
Another objective was to examine some of the
chang(s of processing and marketing costs.

Shifts are expected from fresh, relatively
unprocessed foods to processed and from starches
to meats. Productivity of labor in food process-
ing has inctreased rather steadily at the rate of
2-4 percent. On the basis of the labor productivity
estAmates, employment is projected to increase

4
only in pr cessed fruits-and vegetables and bakery
products.! From 1954 tb 1985 sales of food stores
are projected to increase 155 percent and sales
of eating places 182 percent. Large increases
in emplo ent are anticipated for wholesale firms
and reta 1 food stores, with the largest projected
increase for eating places.

"Training th- Mentally Retarded." Hospitality.
(August 1973), p. 71.

In 1965 a program was begun by,Economics
Laborat ry in Minnesota ,to train mentally re-
tarded ersons for jobs in the food service
indust y. By 1970, the piogram had spread to
18.sta es and is being considered in others to
bring 'he total to 32 states. Findings" shdw
the mentally retarded who are educable are better
suited for routine tasks than the bright,
ambiti us person who becomes bored or impatient.
The turnover rate is close to zero for trained
mentally retarded personnel.

William H. Waldorf. "Labor Productivity in Food
Whole aling and Retailing 1929-1958," RESTAT
48 (M rch, 1966), pp. 88 -93.

his paper is concerned with the growth of
outpu and productivity in the food wholesaling
and r tailing of foods. Net output /man hr: grew
at .ra e of 2.8 percent per year, 1929 through
195'8. Food distribution grew at the rate of
2,5 ercent, per year. The difference of .3 per-
cent is understated because away-from-home eating
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places whichwere included had smaller produc-
tivity gains and importance of away-from-home
eating also iOcre_a_se_d.

W. H. Waldorf. Output of Factories Processing Farm
Food Products in the U.S., 1909-58, USDA, Tech.-
Bul. 1223, no date, 43 pp.

William H. Waldorf. Output per Han-Hour in Factories
Processing Farm Food Products, USDA Tech. Bul.
1243 (May, 1961), 36 pp?.

From 1947-58 output per man hour increased
2.7 iiercent per year in factories processing
domegtic farm foods. Rates among industry'

4/ groups varied widely: 4.6 percent in process-
ing fruits and vegetables and 1.4 percent per
year in bakery products manufacturing. The
annual rate of growth of output pe'r man hour in
food processing was much lower than for the
total private economy, 3.5 percent. Changes -

in the quality of labor through education, train-
ing, and experience contributed to growth in
output per man hour. From studies of income
elasticities of different food products, it
appears that shifts in production from industries
with higher levels of output per man hour to
industrieb' with lower output per ban hour may
continue.

William H. Waldorf. Productivity and Food Marketing
Costs, USDA, Ag. Ekon.- Res., Vol. 14, (1962),
pp. 30-34.

William H. Walddrf and Hazen F. Gale. Output Per 1

Man-Hour'in Distribution of Farm.Food Products.
USDA Tech. Bul. 1335 (1965), 24 pp.

Output per man-hour employed in distributing
foods of domestic farm origin'increased at an
average rate of 2.5 percent per\year from 1929
to 1958. For wholesaling and retailing the
increase was 2.8 percent per yeac. The differ-
ence was due to a lower increase-tnsoutput per
man-hour in the other components of food

...,k

dis ribution, away from home eating, coupled
wi a larger total increase in output during
WWII. Gains in output per person were much%
csharper than gains in output per mazy -hour. .The

Most important factor in the rise of.labor-'
productivity was-the shift from clerk. to self
service stores%
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2. Product Innovation

"Thp Tmporta_nop of NPW _

Food Companies." FT, 19-1Q (1965), pp. 50-54.

M. A. Benarde and N. W. Jerome. "Food>Quality and
the Consumer: A Decalog." AJPH, Vol. 65,
No. 9 (September, 1972), pp. 11:99-1201>__

Few consumers are ever consulted about
the foods that are or are going to be produced
and marketed. Except for what consu rs them-
selves take from the shelves, food processor,
research and developments', and regulating
agencies have a respoms-tbility to provide for
an adequate food sy.pPly. The above institutions
in effect estabLish and regulate values and
tastes for society. Generally the colf-sumer
expects them to take health, safety and taste
into consideration in preparing food. The
consumer's Decalog is a series of requests -

directed to those who have assumed overal
responsibility for food supply.

Guy Black. "Product Differentiation and Demand for
Marketing Services. " JM, Vol. 16, No. 1 (July,
1951), pp. 73-79.

R. D. Buzzell and R. E.\"111. Nourse. Product Innovation
in Food Processing 1954-1964 (Cambrdige, Mass.:
Haryard Tniversity, 1967). (-

. .

This study deals with product innovation
and with some of the. probleas created by it in
the food processing industries. Innovation has
become a major dimension of competition among
the larger food processors and thus an under-
standing of the nature and effects of new products
seems essential in any attempt to explain or
evaluate competition in food marketing. Ten
percent of items first stocked after 1954 were
items of a new type.

Kermit Bird. "Developing and Testing New Foods and
Fibers." The Marketing and Transportation
Situation, Vol. 155 (November, 1964), pp. 35-41.



k. Bird, P. B. Duosking; and M. E. Miller. Market
Innovations, Marketing Economics Division, ERS,

-----Uf3-DIV-R-eport 314 (1966), 27 pp.

Important marketing innovations-of recent
years include new foods, fibers, handling methods,
and process. As a result entirely new industries
are appearing. An increasing array of convenience
foods are now available frozen, canned, and
dehydrated. New machines handle particular
products, and packaging improvements match
advances in container filling. Some of the newer
foods are,.possible because of container innovations.
New methods are constantly being tried in the whole
food industry. Retail functions are being central-
ized with more efficiency as the result. Vending
machines and fully automated restaurants are
innovations in the food service industry.

Gordon E. Bivens. "Household Use of Convenience Foods."
in USDA, National Agricultural Outlook Conference
(November 13-16, 1967), 11 pp.

"Convenience Foods" Hospitality (April, 1973), pp.
R33-R52.

Convenience foods have been difficult to
use in commercial restaurants if they were not
used properly. To help solve the problem
Hospitality gathered an expert panel to,conduct
convenience food menu analysis (CFMA). Recom-
mendations for using convenience foods were
that they should be used to'b.roaden and diversify
menus, rather than replace existing entrees.
In effect, convenience foods allo'w expansion of
consumer appeal and an opportunity to control
labor costs.

"Convenience Foods." CBR (June, 1968), pp. 33-35.

Purchases of convenience foods by categories
and as a percentage of household expenditures
for food are given.

T. Finnegan. "Frozen Foods in Food Service: ,Market
Growth, Product Usage, Expansion, Equipment
Purchasing Plans." QPF (April, 1973), pp. 29-33.

The survey by QFF shows that many food
Ns, service operators in all'segments of industry

are using 25-80 percent frozen foods in their
food planning. Reasons for choosing frozen
foods follow: New frozen convenience products
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can be tailored to individual needs, labor costs
are reduced, better packaging reduces handling,
and devutupimermt- of sophisticated equipment that
cuts preparation time. Over 82 percent of food
sere -cogatractors will hike usage of fro-en
f ods by 5 to 40 ercent' with the majority
opting betw -- 5-15 percent.

L Franklin. "Retail Frozen Food Sales in
50 Leading Markets." OFF (January, 1973), pp.-
47-49.

study, based on the 1972 Frozen Foods
Almanac is a market-by-market breakdown of
total frozen food sales and per capita con-.-

sumption in dollars, with similar data for each
of the seven major food categories: prepared

' foods, seafoods, poultry, vegetables, meats,
juices and drinkS', and fruits.

H. H. Harp and D. F. Dunham. "Comparative Costs to
Consumers of Convenience Foods and Home Prepared
Foods." USDA, Mktg. Re. Rpt. 609 (June, 1963).

Convenience foods include those foods which
have been partly or entirely prepared for service
by marketing agencies and which have a fresh or
home prepared counterpart. -These foods include
such diverse items as frozen meals, caake mixes,
dehydrated foods, canned foods, and instant
beverages. Many convenience foods were more
expensive than less processed forms, however
the more expensive convenience foods account
for a small volume of food sales. For the
period under consideration, $14.03 of the grocery
bill was spent on convenience foods. The cost
of an equal quantity of fresh foodS was $15.10
for every $100 spent on food. Thus $1-07 was
saved by buying convenience foods. Time saving
is an important factor in the acceptance of
convenience foods and offsets the cost of many
of the more expensive convenience foods. The
importance of quality difference varies amon
consumers, depending on the food commodity.

""N
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Harry H. Harp and Miller E. Marshall. "Convenience
Foods'.: The Relationship Between Sales Volume

ra uencing Detand." Marketing
Economics Division, USDA, ERS, Agricultural,
Economic Report No. 81 (August, 1965); 22 pp.

This report identifies measurable factors
associated with sales volume of convenience foods,
and gives an equation based on these factors
which may be of use in predicting the success
of new products.

The estimating equation developed from
available data explained 87 percent of variation
in the log of sales of 110 convenience foods.
Taking into account those factors found,ti? be
significantly associated with sales should.be
a positive aid in guiding the development and
sales promotion of new products and in reducing
the high rate of product failure.

The factors found to be significantly re-
1.ed_r_asales of convenience foods include
costs per serving, degree of competition from
similar products, importance of food group in
the consumer purchase pattern, availability of
the product, success of similar convenience
foods, and special variables for specialty and
ready-to-serve products. Quality and promotion
are also important, but due to lack of data,
these factors were not iiKluded in the analysis.

R. O. Herrthann; R. H. Warland and E. H. 94-rpenter.
Consumer Adoption and Rejection of Imitation
Food Products, Ag. Expt. Station Bulletin 779
(University Park, Pa., 1972).

E. J. Kelley. "The Importance of Convenience in
Consumer Purchasing." JM, Vol. 23, No. 1,

(July, 1958), pp. 32-38. See Bylund, p. 94.

McKinsey & Co., Inc. McKinsey-Birds-Eye Study: The
Economics of Frozen Foods, White Plains, N. Y.,
General Food Corp. (1964), 42 pp.

L. Polopolus. "Synthetics, Substitutes, and Food
Marketing." JM 31: No. 4 (October, 1967),
pp. 12-17.

Synthetics-and substitutes each have a
ifferent effect on the_agricultural marketing

system.' Synthetic food products rely on non-
farm inputs and therefore can potentially. .

r



. 582

P

influence the agricultural economic community
at large. Substitute food products use pre-
dominantly agricultural raw materials, requiring
reallocations within the agricultural economy.
This distinction ,between substitutes and

basic- to''evaluations of their
effects on the total agricultural economy. The
iarket value of synthetics was approximately
10 percent of the 1966 market value of agricultural
production,

Corrine Robinson. Comparison of-Preparation Time and
Costs for Convenience and Home Prepared Foods.
Drexel Inst. Technology, Philadelphia.

C, I. Sayles and H. A: MacLennan. "Ready Foods:' The
Application of Mass Production to a la Carte Food
Service psinPrepared to Order Food." OHRAQ,'
Vol. 6, No. 2 (August, 1965), pp. 1-65%

"Ready Foods" is the term used to define
a specific type of convenience food that can
be kept for convenient period in storage
in individual portions. When ordered by a
dining room patron, it can be finished and
served within an acceptable time. It enables
the food service kitchen to achieve higher
productivity and allows the restaurant
operate with a x0.-der menu variety.

'J. P. Sweeney; V. J. Chappman, .et al. ,Vege bles--
Consumer Quality, Yield, Prep/aration- ime
Various Market Forms, USDA Agr. Home ECI:d1. Res.
Rpt. 17 (1,962).

J. P. Sweeney, et al. d.Quality of Frozen Vegetables
Purchased in Selected Retail Markets," FT, Vol.
15 (1961), pp.. 341-345. "Quality of Frozen Fruit,
from Retail Markets,"-FT, Vol. 16.(1962)'pR.
138-143.

W. W. Thulin and'C. H. Grim. "The. Trend is Toward
Synthetic Flavors." FT, Vol. 23 (November,
1969), pp. 27-28.

Synthetic flavors appear likely to become
one of the most dynamic segments of the food
industry. Demand for new fo'o'd sources and in.-
creasing intensity of flavor research are causing
a number of fundamental changes. .Among them:
changes in' the nature of syn-thetic flayors,
changes in the consumer's,vieWpoint; and changes
in relationship between manufacturers of
synthetic foods and food processors.
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D. W. Twedt. "What* is a 'Convenient Foods'?" JM 31:
No. 1 (January; 1967), pp. 67-68.

Foods sold through grocery stores can be
classified as convenie5.5 foods by the economic
criteria: -

1. Value added by manufacture
2. Time or effort saved' -,,by the manufacturer's

processing.

The definition of convenience food is "a
--food which because of processing and/or packaging
-is quicker or easier to prepare than in basic
or sta-144.3.-rd form." From 9-63-67 new foOd products
should,have accounted for one-half the growth of
entire food industr

Marshall C. Warfel. onvenience Foods--Wht is the
Score?" CHRAQ, o1.. 12, No. 1, pp. 33-38.

People who eat in the captive institutional
' market can'beserved many frozen Cooked dishes
they would not accept if they had a free choice.
Guests in first class hOtels and restaurants
who represent under 10 percent of the total eat-
ing out market, do not yet accept most of the
i-tems obtainable from suppliers. -Because the
market is relatively.small in relation to the
-institutional field, efforts to develop accept-
able products have lagged.

J.. E. Wickersham. 4,!!--Pood Processing ;and the Developing
Society." in The-ChaIlenge of Deireleo.pment. J. ,.

Ward," ed. (Chicago: Aldine, 1967 ,

11/
The purpose of this ,Monograph

trate technological; social and economic benefits
tha4-4ave.acstued to countries, that, haVe developed
food processing industries and to relate these
experiences to the particular heeds and.c onditiobs
tn developing countiea. Food processing and
recent innovations in ,food technologies are dis- .

.cussed and its benefits areapp,Wsed fo.,nations
with food practessing industries. The most
practical method to introduce new technology in
an interested country is to get incentives fTom,
the native government, develop localinterest
and initiative in the interested country, and
secure..-private odtside sources of technology.
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IV. Away-from-Home Food Market

A. Away-from-Home Food Consiamit---

1

Ronald S. Edwards and Hem_r_y_ Townsend, eds,-- -
Business Growth Mew York: St. 'Mar t4-n-S-Press,
1966).

Case studies of firms in the food process-
ing and retailing in Great Britain
are presented. Thedevelopment of the confection-

r

;
ery industry, cate.i.n,go.ice crea manufacturing
and selling, and brewing are dis ussed.

Conine LeBovit. "Expenditures for Food Away from
f Home." NFS 122,.(November, 1967), p-p. 42-48.

, .

The data sourcessf the report are the 1955
and 1965 USDA Household Food Consumption and the
USDA Survey of MaFke. for Food Away from Home.
'Sixty-percent of away from home tOod expendi-,
tures go to eating an drinking places, 20
percent to institutions, 10 percent to hotels
and motels% remainder .to other establishments.
Consumer expenditures,\for eating out rose
faster than population, aid faster ,than home
food expenditures. MdstoOD increased spending
was for meal, not sriaekS:1 Prices of food
away from 'home have f6,1lowed all consumer
services. City'familtes spent more than
rural., families, families in the Northedst'
spent the most on eatpng out. E pemditures
for meals away.frOm home is More Closely re-.
lated to income than 'snacksea'ten'away from
nhome.lAverage expense for meals out have'
,211t_t4'relatienShip, .q,..family-size. Families
of 3 or 4'spencSliihtly more than larger or
sTaLler families. Greatest proportion of
'families receiving meals. without. eXpe't,Ise was
among'rral non -farm families. Total constant
dollar exp.,enditures for food away from home'
changed"lictle between 1955 and-1965.

, Corrine LeBovit. "Foods Eaten Away From Rollie.'
NFS 132 (May, 197D) , 25-31. n,

U.S. household members reported i:)11 their-
food consumption-for one day in spring of 1945:.
Proportions of various food tatgories eaten
away from home'varied little among regiOni or
by dewe .of'urbanization,,but quite a hit
di7'-e6t relation to family income. The ,proportion

' ,7

ns



585

of food away from home was 16 percent of total
fOcid consumption- _Proportions for individual
food categories 'eaten away from home are pre-
sented.

Seven percent morning meals were eaten
out, 23 percent of noon meals, an'd 10 prce
of evening meals. Items consumed the mos are
candy and beverages, next, meat product ice
cream and sweet pastrys. Other foods .anged
between 10 and 15 percent being eaten away
from lame. -'Income, urbanization,
differences are discussed.

Corrine LeBovit. "The Changing Pattern/4.1 ing
Oht." NFS 144, (May, 1973), pp. 30-35.

Expenditures or food away from home in
the United States eve doubled since 1960 with
most of the ang due to higher prices acrd
po lation, owth. However, the proportion
f sales yas been increasing at places with
relatively low prices per transaction such as
refreshment places, cafeterias, and-lyending
machines and decreasing at restaurants.
Americans are.eating out more oftenbput not
necessarily meals.

B. Food ServiC Industry
<

M. B. Burritt and I. E. Markham. "The Food
Service Industry: Where are We Headed?"
Hospitality (July, 1973), pp. R35-R43.

There was a 9 percent increase in sales
in the public segment of the food service busi-
ness in 1972. After adjusting for price in-
creases the gain,was 4 perce5t, making 1972
one of the b in recent years. Center city
restaurants cont ue to have serious problems,
forcing many old, familiar operations to close.
Fast food establishments continue strong growth.
Showing the greatest, improvement were restaurants
in suburban locations.

Change--The Pace Quickens, CHRAQ, Vol. 12, No. 1

(May, 1971).

"Change--The Pacp Quickens" is the title
given to the entire May issue, which is pri-
marily concerned with change in the food service

7 t
ind try. Problems discussed in several articles
ar the problems restaurants have with convenience

ene,1-rr4
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foods, food service in hospitals and labor
productivity, food service facilities, and
employee training programs.

Aniony Downs. "Market Trends in Food Service."
CHRAQ, Vol. .10, No 2 (May. 1969), .pp. 5-16.

_ .

O

"The Food Service Industry, 1971:' Part 1;" NRA
Washington Report (May 14, 1973).

In the 'food service industry in 1971 fOod
and drink sWes totaled $44.3 billion which
indicated a jump of 7 percent ftom 1970 when
sales totaled $41.4 b4llion. Commercial
establishments were respOnsible fps $36.6
billion or 83 percent of Sales and 70 percent 0

of the purchases of food 'ant drink. A detailed
breakdown of estimated food and drink sales
and purchases is given for 971.

a:

"The Food Service Industry 1971: Part II."
NRA WashingtonQReport, (July 2, 191.3).

Growth in the,commercial feeding group
in the interval 1970-'71 was 7.18 percent versus
an increase Of 5.12 percent in food and.drpk
sales for the ncsn-commercial gfoup. The most
significant trend in the restaurant area is
rapid growth of operations which use lithited
menu fast food operating techniques but emplpy,

, dining atmosphere and merchandising,concepts.. '
Sales data and percent change in sales are
depicted for many, types of retail food outlets.

Corrine LeBovit. "Food Use by the Food Service
Industry." NFS 142 (August,,1972), pp, 2

Th"e food. service industry used an
estimated 14 per,centof'the food ava4a le for

' civilian consumption in 1969., The proportion
varied from 5 percent-for the dry bens and
nuts to a high of 21 percent for fats and oils.
These estimates were based on data obtained in
1969 USDA Survey of the Market for FoodAwayo'
from Home. Institutional outlet which were
excluded might increase food service statistics
by one-third.

The Survey of the 'Marketfior Food AWIly
from Home is probably--a more accurate imdiCator
of the proportionpf commodities eaten away
from home than tae -Household Food Consumption
Surveys. rt measures- foods-supplied to the
food_serviceinaustry.

,

.1v
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Roslyn-Wille t. "What is Happening in Food
Service. FF (0.ctober, 1969), pp. 111-112, 114.

The food service industry is growing
faster than population. Segments of the i.n-
dustry owing fastest are commercial food
services, simplified services restaurants,
hospitals, schools and colleges, and recreation
markets. Use of convenience foods have permitted.
the use of a systems approach and greater e e

of handling through better packaging.

M. G. Van Dress. The Food Service Industry: Its
Structure and Characteristics, 1966, Ag. Stat.
Bull. 416, ERS'JjSDA (1968).

IA

Michael G Van Dress. The Food Service Industry:
Type, Quantity and Value of Foods Used, Ag. Stat.
Bull. 476, ERS USDA (November, 1971).

M, G. Van Dress and William H. Freund. Survey of
the Market of Food Away from Home, USDA ERS-197
(May, 1967).

C.- Restaurants

"Eating and Drinking Place Industry--First Half
1973." Nation Restaurant 24sociation
Washingtsn Rep rt (August 27, 1973).

During the first half of 1973, eating and
drinking places sales expanded 11 percent per
year. Prices/of food away from home were up
5 percent due to rapidly rising wholesale
food prices. From May 1972 to May 1973 the
number-of employees in eating and drinking
places increased by more than 140,000.

"Rstaurant117rY: A Round Table/Discussion,"
\The Wall Stre-et--Transcript (November 12, 1973).

Five Wall Street analysts discuss the
_p_ra tability of the food service industry.
The-value of food spending away from home is
30 percent of all food spending. Four types
of food service organizations are'distinguished:
fast' food, coffee shops, limited menu dinner
houses, and a miscellaneous catchall group.
Fast foods are the,fastes,t growint because
f new products and new marketing techniques.
mpanies with good outlooks for the futu're

ex t in each_ of these four types.
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Lester C. Satorius and Marguerite C. Burk. ,

"Eating Places as Marketers of Food Products."
USDA Mktg. Res. Rept. 3 (1952), 118 fop.

The purpose of the study was to investigate
the role of eating places as marketers of food-- --
pxoducts. In 1948, 16 percent of civilian
food supply of the U.S. was marketed t-h-rough
eating places. Many small restaurants' buy
supplies at retail outlets or at higher who.le,4
saleprices than retail outlets. Eating places
sellfood, services, and the use of capital
and charges for lailo_r_and capital often exceeds
the cost of food. Efficiency is difficult to
measure because of differing amounts of services
offered at different types of eating places.
Meals in department stores and liquor stores
tend to be subsidized by the proprietor to
attract customers. A large proportion of
meals, 59 percent, was served by 18 percent
of the establishments in Minneapolis in 1948.
Actually the bulk of the report was an indepth
case study of the eating place industry in
Minneapolis with the expressed hope being that
the results would encourage further research.

Hayden SteiWg Inc. The Specialty Restaurant Industry
(1973), Y;9 pp. ./

s

4- An overview of the food service industry
is provided. The specialty restaurant industry
is growing as rapidly as GNP, making it one of
the fastest growing sectors of the food service
industry. An econometric forecast of retail
food sales shows thit 8.0 percent of the change
in sales can be predicted With the ,fallowing
variables: disposable perSonal income, the
unemployment rate; ditto: cost of eating out
to cost of eating at home, resident population
of U.S.

Gene Yetter. "Restaurant Growth Index--Part I."
FF (September, 1973), pp. 77-92.

Using 1971 data issued by the National.
Restaurant Association, Fast Food adds in-
formation gleaned from its 1973 survey of food
service operators to present an indepth look
at nine markets: commercial, retail, leisure,
business/industry, student, transportation,
hotel-motel, health, and.specialized areas.
Each market segment is outlined with trends,
a menu and services profile, a list of market

...leaders, plus 1971 NRA sales data.
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E. J. Spar. "Pestaurant Growth Index--Part II."
FF (September-, 1973), pp. 124-152.

Commercial restaurant sales data for
particular markets have been collected for 295
metropolitan/areas. Generally the wealthier
a community the higher eating and drinking
expenditures as a proportion of all food
expenditures were.

D. Fast Food

John Farley. "Why Does Brand Loyalty Vary Across
Products?" Journal of Marketing Research,
Vol. I, No. 4 (November, 1964), pp. 1-9.

"Franchising: What it Takes to Get a Piece of the
Action." Hospitality (December, 1973), pp.
R27-R35.

There is solid 'growth potential in- food
franchising. The lcod franchising market is
relatively undeveloped. There are.only 30,000
fast, food restaurants compared to 220,000 gas
stations. Thumbnail sketches of leading fast'
food companies are provided showing how fast
thk have grown. Companies discussed are A&W
Rootbeer, Arby's, Bonanza, Burger King, Dunkin
Donuts, Hardees, airy Queen, International
House of Pancakes, Kentucky Fried Chicken,
turns, McDonalds, Mister Donut, Mr. Steak,
Pizza Hut, and Shakey's.

Ronald E. Frank. "Is Braqd Lpyalty a Useful. Basis
for Marketing Segmentation." Journal of
Advertising Research, Vol: VII, No. 2, (June,
1967), pp. 27-33.

This article provides a comprehensive
review or the literature on brand loyalty.

R. E. Frank; `'S. P. Douglas; and R. E. Polli.
"Household Correlates of 'Brand Loyalty' for
Grocery Products." JB, No. 41 (April; 1968),
pp. 237-245.

Based on, Stigler's economics of information:,'
seven assumptions for brand loyalty are made:
(1) one would expect heavy buyers to be less
brand loyal than light buyers; (2) high-income
households would exhibit more brand loyalty
faced with a greater opportunity cost of
time,cost; (3) for a given income level, large

c91
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families would be less brand loyal; (4) higher
than average level of car ownership might be
associated with less brand loyalty, car-owner-
ship is positively correlated with the number
of stores in which one does business; (5) work-
ing wives will tend to exhibit a greater degree
of brand loyalty; (6) housewives with relatively
little formal education may be more brand loyal;
(7) non-white heads might be more brand loyal
than whites, because there is a relative
absence of modern chain stores in non-white
areas. The findings do not consistently support
the seven hypotheses. While the direction of
the effects of such variables as family size
and education tend to be consistent with
expectations, the absolUke 'magnitude of the
partial correlation coefficients_ is small.
Data used to test the hypotheses are based on
data generated from a 1961'01icago Tribune
consumer panel.

"Stephen C. Michaelides. "Ptofile of a Giant, A & W
Rootbeer Inc.: In Rootbeer Veritas." Hospitality
(September, 1973), pp. R45-R70.

A 6 W is one of the largest food franchise
firm with about 2500 units, 1,100 mire than
McDonalds. But the firm ,iwas badly mismanaged.
Consequently, the firm sought to reorganize
and reshape its image to compete in the fast
food market. The profile illustrates how food
firms must change to keep up with consumer

, demands for convenience, menu variety, and in-
expensive cost.

"Profile of,a Market." FF (November, 1970), p. 95.

Charles I. Vaughn. "Survey of Fast Food Franhising."
CHRAQ, Vol. II, No. 3 (November, 1970), pp.
20-27.

HuntleyA. Whitacre. "The Fast Food Industry: A
StUty of Change." FF (May, 1969), pp. 70 -76.

Other Food Marketers

Food Systems for Today and Tomorrow. ,CBRAQ, Vol. tc
No. 1 (May, 1965).

.,,.
I.

°elf
The entire volume contains deal

ing with trends in'the food service industry
such as the use of convenience foods and auto-
mation. ,Some of the articles include: J. D.
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Le Sure and J. Terry Radigan, "Statistical
Analysis in the Hospitality Field!. The Need
for Basic Research"; P. R. Broten, "The Food
Service Industry 1960-1980"; A. C. Avery,
"Human Engineering the Institutional Kitchen";
J. E. McDowell, "Economics of Automatic Food
Vending"; and J. M. Blosser, "Efficiency Foods
for the Food Service Industry."

Stephen Keck. "Recreation Market," FF, Special
Report (Januarl, 1973), pp. 59-69.

Food service operators interviewedby
Fast Food expect a high rate of growth for
recreation facilities throughout the country.
Food service operators are cautious because
good food seldom brings customers to a
particular area', but qu.ality food at ,a reason-
able price will keep them coming back.

"Mobile Catering Survey." Vend (September, 1973),
pp. 3741.

":Mobile catering retail sales went up
15-percent in 1972 to top $1 billion and served
1,150,0.00 locations. 'Nearly 80 percent of
those responding to survey own their own
food p eparation commissary. There is rapid
growth through new operations. Twenty-two
percel of the respondents started their
businds$es between, 1970-and 1973.

'

P. J. Parrott. "Perspective on Challenges in
Airline Food Service."' FT, Vol. 23 (December,
1969),pp. 41-46.

The challenges created by the .1cope of
airline operations, the high cost of airline
labor,- and shortage of basic kitchen skills
have forced airlines to pioneer in the use of
convenience foods. The operation of an
airport kitchen is always a problem. 'Food
handlers would rather work closer to theend
product where they can see buyer appreciation.
The solution has been to purchase factory
produced, pre-cooked, frozen foods of high
quality and turn kitchens into assembly points.



rt-

59i

F. Psychological Aspects of Eating Out

Graham Campbell-Smith: "Marketing the Meal
Experience.° CHRAQ, Vol. 11, pp. 73-102.

Food choice is highly personal, a matter
of individual preferences, family customs,
income, living conditions, mood, social
occasion, etc. The selection of an establish-
ment in which to eat away from home is affected
by all of the above and the establishment's
accessibility. Merchandising the meal involves
sophisticated application of marketing principles.
The author see -ks to define the meal experience
in relation to the five human senses and relate
these factors to the various markets, institutions,
fast food, luxury, entertainment, etc.

"Design: Man in His Own 'Image." Hospitality
April, 1972), pp. R21-R33.

To know design is to understand how it
affects people. Only then does one begin to
appreciate why it's as'much a part of the-
ambience one wants to project in his restaurant
as the food and service. Eating Out should be,
a total sensual experience. Good,design adds
to the drama and pleasure of enjoying a good
meal. But a restaurant begins with its menu.
A restaurant should not be designed without.

.knowing what the menu is going to be.

- V. , Consumer Behavior

O

'A. Effedt of Income'

et

O

E. W. Bunkers and Willard W. Cochrane. "On,t'he
Income Elasticity of Food Services." Review
of Economics and Statistics 39 (1957), pp.
211-217.

F. Bunting and C,.Lelovit. "Percent of Income
Spent for Food - Estimates from national Income
and Household Survey Data." NFS 137 (August,
1971), pp. 22-28.

Several sources of data used to derive
the percentage of disposable income spent. for
food are compared and reasons for differences
in concept and procedure are examined. Data
from different sources were adjusted for
comparability. Percentages calculated from
the 1960-61 Consumer Expenditure Survey and
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the National Income Accounts were nearly the
same; percentages calculated from the 1955
and 1965 Household Food Consumiltion Surveys
were much higher. CES a-r-e=-more repre-
sentative of a medical - family, while NIA data
ore useful indicators of the trends for the
economy.

M. C. Burk. Food Expenditures by Upper Income
Families: An Analysis of their Changing
Importance in the Food Market, Ag. Exp.
Station Technical Bulletin 269 (Minneapolis:
University of Minnesota, 1969).

M. C. Burk. "Ramifications of the Relationship
Between Income and Food." AJAE (December,
1958), pp. 905-922.

This article considers concepts tnjbo.ja
used in the analysis of income foo relation-
ships and reviews time series- cross-sectional
data matching these concapts. A number of income
elasticities for food are derived and examined
for comparability. Major findings Include
(1) the relationships of wah-fity measures to
real income have no,Cch-gliged between 1938
and 1958; (2) the level of food marketing
services has risen significantly; and (3) this
change in the level of food marketing services
resulted in higher post-war levels of market
value of all food-consumed and has - contributed
to decreases in the value of the farm.share. .

J. S. Dusenberry. "Some New Income Consumption
Relationships and Their Implications."
Econometrica, Vol. 15; Na. 2 (1947);

Louis Albe.rt Fourt. Empirical Income Elasticities
for'Food and its Component Values Produced by
Farmers, Manufacturers, and other Marketing

. Agencies, 1929-1956. Unpublished Ph.D. thesis,
University of Chicago, 1959.

Ri,A40. Herrmann. An Investigation of Differences
'L in Income Elasticities of Demand for Food in

Households of Differing Sizes and Composition,
unpublished Master's Thesis, East Lansing: MSU.
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W. W. Hicks and S. R. Johnson. quantity and
Quality Components of Income Elasticities
for Food." AJAE, 50 (December, 1968), pp.
1512-17.

This article is concerted with quantity
and quality aspects which may result in in7 ...le

creased food expenditure. Quantity and quality
are both treated as commodities of a food
expenditure function. Total differentiation
of,the expenditure function with some manipulation
allows for separation into the two component
elasticities.

H. S. Houthaker. International Comparison of
Household Expendi ure Patterns, Commemorating
the Centenary of ngel's Law." Econometrica,
Vol. 25, No. 4 ( ctober, 1957), p. 53. See
Bylund, p. 180.

D. S. Ironmonger. 'A Note on. the Estimation of
Long-Run Elast cities." AJAE, Vol. 41, No. 3
(1959), pp. 6-632.

C. E. V. Leser. "Forms of Engel Functions."
Econometrica, Vol. 31, No. 4 (1963).

Richard D. Millican. "A Re-examination of Engel's
Laws Using BLS Data (1960-61)." JM 31, No. 4,
pp. 18-21.

The source of data is the 1960-61 Survey
of Consumer Expenditures. Four assumptions
were tested with the data (1) the greater the
income, the smaller tie percentage of outlay
for subsistence; (2) and'(3) the percentage
outlay for clothing and shelter is approximately
the same for each income aevel; and (4) as in
come increases, the percentage outlay for
"sundries" becomes greater. The first three
assumptions were supported by the data. For
the fourth. assumption only the,educated showed
an increasing income elasticity as inc e rose.
Food away from home combines foo,d co sumption
and recreation and tends to be elast c, but
gradually regresses toward unity at igh in-
come levels.

ti

- .
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J. H. Myers; R. R. Stant ; and A. F. Haug.
"Correlates of Buyi Behavior: Social Class
Vs. Income." JM 3 , No. 4 (October, 1971),
pp. 8-15.

This study ompare.'social class and
income as correl. tes of buying behavior for
a variance of low-cost pa'ckaged goods. About
half of., ,he items considered were beverages
and- fOods. The objective was to determine
whepler social class or income best explains
whfch.products are found, in the home. With
a few exceptions it was concluded that social

----class is basically. inferior to income as a:-
correlate of buying behavior for the consumer
f packaged goods.

----------

J. C. Purcell and-,11. Raunikar' "Quantity Income
----

Elasticities for Foods by Level of Income."
AJAE , Vol. 49 (December, 1967),pp. 1410-14

/

Relative changes -in' the 0.ema d for
speolfied foods or food grgtips United
States depends largely on Ole/respo e to in-
come. Real income per conedMing hon-Sehold-_
is,assumed to cont' ireasing 'ver' the
course of time a rate( of appro
percent per- ear. Thepurpo.ieof the paper

Yt
1,7.a to develd155m-lternative/functional forms
Mat relate quantity of food purchases to

,t-he level of household iricome and to develop
a olasekfication of foods with reepec't to
the magniy4de and the form of the response to
income. /income elasticitj.es are high for ice
cream, beef, lettuce, milk, tomatoes, and
citrus fruits:, Negative quantity income
elasti9ities were- found for cereal productS,
sweet potatoes and fats. Leafy vegetables and
white potatoes showed almost no response to
income at all levels of income.

G. R. Rockwell, Jr,. "Income and Household Size:
Their Effects on Rood Consumption." Marketing
Research Report No. 340, bSDA (-June, 1959).
See Bylund, p. 176.

Thomas T. Semon. "Family Income and Spending
Capacity." JM, Vol. 26, N9. 2 (April, 1962),
:pp. 26-30.
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Chester R. Wasson. "Is It Time to Quit Thinking
-About Income Classes.?" JM, Vol`.-33, No. -2
(April, 1969), pp. 54 -57.'

Tabulations of the BLS 1960-61 1Survey of
Consumer Expenditures show clearly that the
pattern of'expenditure allocation has little
relation to income level and that 'effective
market segmentation is primarily a result of
such social class indicators as occupation
and other measures of culture like region,
locality, and stage in family life cycle.
Whatever validity income classification had
was due to a rough and now disappearing corre-
lation with occupational,status. Occupational
status is more important to market segmentation
than income.

B. Psychological Aspects

James A. Bayton. "Contributions of Psychology to
MicroecOnomic Analysis of Consumer Demand."
AJAE, Vol. 45, No. 5 (December, 1963), pp.
1430-1435.

Psychology can make contributions to the
development of a general theory of consumer
demand for'all food products. These contri-
butions will be in the area of concept.or
constructs and methodology. Bayton's thesis
is that the unifying ttl05me for research in
micrpeconomic demand:analysis for food should
be perception. He concludes that such--a
general theory cannot be constructed, but
must await intensive and comprehensive research
on the role of psychological factors in the
system.

W. J. Bilkey. "Psychic Tensions and Purchasing
Beavior." Journal of Social Psychologx, Vol.
41 (1955), pp. 247-257. See Bylund, pp'. 134-135.

D. Dickens. "What Homemakers Believe about Food."
ABS, Association of 5-outhern Agricultural
Workers-- Proceedings (1957), p. 172. See.Bylund,
pp. 141-142.

J. F. Engel and M. L. Light. "The Role f Psycho-:
logical Commitment in Consumer Behavior: An
EValuation of the Theory- of Cognitive Dissodance.."
in F. M. Bass, G. W. King and E. A. Pegsimer,
eds., A..Iications of the sciences in Marketin
Management (New York: 'WU y,
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F. Thomas Ju-ster. Consumer Buying Intentions and
Purchase Probability. NBER, New York, 1966,
60 pp.

Holmes and J. D. Shaffer. "Some Indications
of Homemakers Knowledge about Food Buying
Inform-et-ion." Quarterly Bulletin, Michigan

--1-gTicultural Experiment Station, Vol. 41, No.
3 (February, 1959) , pp. '648-659. See Bylund,
p. 81.

R. L. Kohls and M. B. Minden. "Getting the Attention
of the Food Consumer." Indiana (Purdue University)
Agricultural Experiment Station, Mimeo. Ec. 152
(November, 1957). See Bylund, p. 82.'

G. Katona. Psychological Analysis of Economic
Behavior (New York: McGraw Hill Book Co., 1960).

H. B. Schutz. "Preference Ratings as Predictors
of Pboa_Consumption." American Psychologist,
Vol. 12 (1957), p. 412. See Bylund, p. 145.

H. G. Schutz and F. J. Pilgrim. "A Field Study of
Food Monotony." Psychological Reports, .Vol. 4,
No. 4 (DeceMber, 1958)', pp. 559-565.--See'
Bylund,. 'p'. 145.

N. Schwartz.and D. Foster., "Methods for Rating
Quality and Intensity of the Psychological
Properties of Foods," FT, Vol. 11 (September,
1957), pp. 15-20.

A general discussion of the psychological
properties of foods, dimensions of response to

-foods, scale's of evaluation (nominal, ordinal,
interval, and rational) and different types of
scales are presented. Many references are.
-Cited.

W. I. Smith and S. Ross. "Note on Food Aversions
andBOdy Build." Psychological Reports, Vol. 4,
No. 2 (June, 1958), pp. 193-194. See BYlund,
p. 136s.

H. Trier; H. 42r Smith and J.,Shaffer. "Differences-
in Food Buying Attitudes of Housewives." JM,,
Vol. 25 (July, 1960), Tp. 66 -69.

Ralph Westfall. "PsycholOgical Factors in Pre-
dicting,Product Choice." JM, Vol..26, No. 2
(April, 1962),` pp. 34-40.
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C. ,Socioeconomic Aspects

10

0

I

Marcus Alexis, 6Sdme, Negro-White Differences ,in
Gansumptiow." American'aournal Of Economics
and Sociology, Vol. 21 (Japuay, 1962), pp.
11-28.

Thomas M. Brooks. Consumer Preferences for Selected
Hypes of Food Packaging. .13,11.121; Thesis,
Agrioultnral Economics, Phe Pennsylvania State
Universiey, January, 1961, J44 pp.

/
The objective of the tudy was to investigate

relationships between con umers' reasons for. 0

package preferences and ocioeconomic character-
is,tics of consumers. T e data is based on a
survey of 755 homemakers in Harrisburg; Pa.
Convenience was the main reason for selecting
one type of packaging over another. The age of
the homemaker Ad family size were related to
the emphasis placed'on obtaining the quantity
most suitable to the family's needs.

M. S. Bryan and M. E. Lo'weribtrg. "The Father's
Influence on Young Children's Food Preferences."
Journal of the American Dietetic Association,
Vol. 34., No. 1 (JanUary, 1958), pp. 30-35.
See Bylund, p. 141.

M. C.e,Burkj--Influences of Economic and Social
Factors-on U.S. FoodCOnsumption (Minneapolis:

.Burgess Publishfng,Co, 1961), 135 pp.

C. M. Coughe nour. "Functional Aspects of Food:
ConSumption Activity and Family Life Cycle
Stages." %Journal of Marriage and the Family,
Vol. 34 (November, 1972), pp. 656 -664'.

-ParsdLan theory of the major functional
'dimensions' of social processes--adaptive, gOal
gratification, integrative, and pattern
maintainance is adapted to /the description of
the proceSs within the labily of fOod purchasing;
meal planning, and £opd consumpt-ion. Measures
of the first three dimensions are 'developed
and related-to a classification of families by
life cycle stage. Data were obtained from a
sample of over 4000 homemakers in 7 southern,
states. Homemaker acti.gities to adapt and
integrate the desires of the family were high-.
est when children were present in the family.

o Goal satisfaction with food consumptionwas
also lowest when children were present.

z
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Joan C. Courtless. "The Effect of Consumer Credit
on Food Expenditures." Family Economic Review'
(March, 1971), pp. 22-26:

There is concern that the dietary level
of U.S. families is not keep-ing pace with in-
creases in material prosperity. The proportion .

of family diets meeting the 1963 Recommended
National Research Council actually dropped
10 percent from 1955 to 1965. The hypothesis
is that the, use of consumer credit is cutting
into money available for food. Although only
one-eighth of the families surveyed assumed

debt during the survey year, 36 percent
ohe families making debt payments had to
mak' ore or more unplanned cuts in living
expenditures to meet payments. Food spend-
ing was cited most f;equently as the area in
which cuts were made.

Claude Dassule. Effect of Occupational.- Prestige
Categories on Household. Food Expenditures, M. S.

4 Thesis, Agricultural Econdmics and Rural
Sociology, The Pennsylvania State University,
March, 1968. .

The hypothesis te ted using,1955 House-/
hold Food Consumptio Survey Data is that at
a given level of come, families of highr
social status spend differently for foo than
those of'lower status. Due io'auto co relation,
there is no Statistically signifi.can 'difference
in mean .food expenditures"hetween amilies of
different social status with -the ame income
and family size.

Dorothy Dickins.and Alvtrda Joh. ton. Children's
Influence on Famil Food P rchase Decisions,
Mississippi State Univ., Ag. Exp.°Station
'Bulletin No. 671 (September, 1973).

Charles Y. Glock and Francesco 'M. Nicosia. . "Uses
of Sociology in StudiingAdonsump'tion' Behavior."-
JM, Vol. 28, No.,3 (July, 1964), pp. 51 -54.

Egard() Gonzalez-Villafarie. The Effect of Home-
makers Age, Income, Education and Physical
Mobility on the Adoption of New Food Products.,
M. S. Thesis, Agricultural Economics .and Rural
Sociology, The Pennsylvania State- Univers-i,ty,
December, 1961.
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Robtt 0. Herrman. Households Socioeco omjc and
. Demographic Characteristics as Dete mknarks of,'

Food Expenditure Behavior. Ph.D, T esis, 1964,
Michigan State Unixiersity.

Robert Lee Jack. Decision Stabilizati n fox Six
Branded Food Products as a Functi of Home-
makers Perception of Quality Differencesc
Temporal Variables, and Socioeco omic F ctors.4
Ph.D. Thesis,,,Agricultural Econo ics'and Rural
Sociology, The Pennsylvania Stet University,
December, 1963.

R. 0; Herrman. "Interaction Iffects,and the
Analysis of HquaehOldFood Expenditures."
AJAE, Vol. 49- (Novembor, 1967),-pp. 8/1-832.

This article is 'based on 055 USDA
Household rood',Consumption Survey Data and
seeks. to discover interrelatedness among the
'10:variables which are usually treated as in-
dependent. A major result was Xhat,combina-
tions of variables may be important i
explaining a behaTior pattern. For.example,
income, hOlusehold size, and urbanization
partitions are important In analyzing total
expenditures on food. Food,eatelt_may from
home may be best explained.,by, othex variable
combinations. The variables considered, are:

Variables

1. Income .

2. Family `size
Urbanization

4. -Region
5. Race,
`6.! Marital status`
7. ,Age'of homemaker
8., PreSpnce of children
9. Education of homemaker

10.4 Employment of: homemake:t
/ .;'

Herbert Krugman. "The Learning /f Consumer Likes,
in Applicatiats

Management;,4BasS,'
(New York Wilsy1968).

0 ;0 a

Ns;

Preferences, and Choices."
the Sciences in Marketi
King and Pessimtr, ed

Massy; R. Frank;,and- T. Lodahl. Purchasing
. Behavior and Personal Attributes, (Philadejphia:-'

1r; /1 61

University of Pennsylvania Press, 1968). t

fi
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Jane L. Rees. The Use and Meaning of Food in
Families with Different Slocio-EcorAmic Back-
grounds. Ph.D. thesis, General Home Economics,
The Pennsylvania State Univefsity, January;:
1959. 122 pp.

IA
In the selection of food, consideration

for nutrition and/or family preference seems
to be of paramount importance to homemakers.
Homemakers in the upper socioeconomic category"
were more likely.to'consider nutrition, While

,,hamemakers in the lowernce.
Educatio was

/categories tended to
consider family prefere
the factor most likely related to rea ons for
tile selaction,of food. Homemakers with more
education tinded to'use a greater variety and
more frozen fruits and vegetables. The develop-
ment of short cu was more common'among upper
status categori s in food preparation as was
the emphasis o aesthetic aspects of meals.

/
Gary A. Richardson. Socioeconomic Factors Associated

with Trying New Grocery Products. M. S. Thesis, _

ricultural Economics and' Rural Sociology, The
sylvania State University, September, 1965,

80 pp.
/'

4 /
. Y. Shaffer. "Cont,r/ibutionsof Sociologists and

Cultural Anthropologists to Analysis of U.S.
mand for Food." AJAE, Vol. 45 'December,

, pp. 1420-1429.

The major contribution of sociologists
uktural anthropologists to demgd analysis

---------
'71. contribution to the understanding of -----/

-hums raction, group-membership; and social
processe The economist usually studies
prices and commodities He. tends to take-
tastas,.pd preferences as given, rules out

-interdependent utility functions, and ignores
----
group

___
membership. However, in order to explai

prediot,.or influence demand, it is valuab
to understand the processes invcRl'i7ed chang-
ing preferences and the e of the group
in consumption choices.

_......./'///Don W. Sauer. The Effects of Ecological Areas on
the Trying of New Food Products with Emphasis
on Certain Social Economic Variables and Home-,
making Activities. M. S. Thesis, Agricultural
Economics and Rural Sociology, The Penbsylvania
State University, September, 1963, 81 pp.

6403
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H. Sharp and P. Mott. "Consumer Decisions in
the Metropolitan Family." JM, Vol. 21, No. 2
(October, 1956), pp. 149-156. See Bylund,
p. 132.

David paeth and Jame J D. Shaffer. "Relationships
of Level of Installment Payments to Family
Characteristics and Approach to the Food Budget."
Quarterly Bulletin of the Michigan Ag. Expt.
Station, Vol. 41, No. 3 (February, 1959).

Michael C. Varner. Competition Between Expenditures
for Food for Home Consumption and other Budget

at Selected Family Life Cycla Stages.ategori
sis, Ag. Eccn. and Rural Sociology,

The nnsylvania State University, June 1973,
144 pp.

The purpose of this study was to identify
factors that determine the proportion of in-
come spent for and whose variation over time
may cause changes in this proportion. The
family life cycle concept was relevant to the
determination of variation in othereconnmic
factors that affect food consumption. The
hypothesis was that a high rate of durable
goods purchased by a oung-empty nest stage
household did not affect its expenditure for
food. However, high. expenditure and reduced
income at this stage did show food consumption
negatively.- Also-home-food production.and
its effect on food expenditures varied directly
with the need for cost savings within the bidget.
Budget strain was reflected by the number of
expenditure category variables found to have
a negative effect on home fbod consumption
expenditure.

D. BeCkvior Patterns

T. M. Brown. "Habit, Persistence, and Lags in
Consumer Behavior.". Econometrica, Vol. 20,
No. 1 ,(1952) .

N. W. Cornish: "What Influences Customer Choice of
a Food Store." Journal of Retailing, Vol. 34,
No. 2 (Summer, 1958), pp. 90-100, See Bylund,
p. 131.

L. E. Drayton. "Food Consumption Trends, Standards,
.and Consumer Preferences." Canadian Journal of
Agricultural Economics, Vol. 5, No. (1957),
pp. 15-25, See Bylund, p. 142.

Oct
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R. E. Frank. "Correlates of Buying Behavior for
Grocery Products." JM, Vol. 31, No. 4,

(October, 1967), pp. 48-53.

L. M. Henderson. "Nutritional Problems Growing
Out of New Patterns of Food Consumption."
American Journal of Public Health and National
Health, Vol. 65; No. 9 (September, 1972), pp.
11;4-1198.

Poverty and ignorance are the major reasons
for inadequate diets. In the U.S., it has been
impossible to eliminate extreme poverty, educate
consumers to be sufficiently nutrition conscious,
and develop realistic guidelines and standards
for convenience foods and snacks whos-e role in
our diets is rapidly changing. The major
nutritional problem with eating out is obesity.
Because restaurants and institutions employ
dietitians, meals eaten away from home tend to

'be very nutritious. The use of snacks is in-
creasing rapidly and they vary widely in nutrient
content.

Ingrid Hildegaard and Lestr Krueger.. "Are There
Customer Types?" New York: Advertising Re-
search Foundation, 1964.

E. C. Hoffman. "Who Responds to Premium Offers?"
FB, Vol. 4, No. 4 (April, 1956), p. 16. See
Bylund,p. 93.

F. T. Juster. Anticipations and Purhcases: An
Analysis of Consumer Behamior (Princeton:
NBER, 1964), 303 pp.

This book is concerned mainly' with demand
for consumer durables. _It is referred to when
considering the effect durables purchased have
on food consumption, although the book does not
explicitly cover the subject.

Phillip Kotler. "'Behavior Models for Analyzing
Buyers." JM, Vol. 29, No. 4 (October, 1 5),"
pp. 37-45.

'Herbert E. Krugman. "The Learning of Consumer
Preferences." JM, Vol. 26, No. 2 (April-,

1962), pp. 31-33.

Eleanor Pao. "Food Patterns of.the Elderly." "Fill-
(December, 1971), pp. 16-19..

f-

66,5



604

T. J. Paul. "Is It Really Impulse Buying?" FB,
Vol. 6, No. 2 (wary, 1958) , p. 17. See
Bylund, p.- 1 .

B. L. Schapker. "Behavior Patterns of Supermarket
Shoppers." JM 30, No. 4 (October, 1966),
pp. 46-49.

This article is based on a series of
annual studies of supermarket shoppers, con-
ducted since 1954 by Burgoyne Index, Incorporated
of Cincinnati. The number of supermarkets are
fewer but-they are getting larger. The number
of shoppers patronizing oae zbpermarket for all
food needs has declined. Consumers shop more
frequently, readerthip of food-store advertising
has been increasing, more than two-thirds of
the volume of trading stamps is handled by
supermarkets, and very few shoppers shop ex-
clusively at discount supermarkets.

J. D. Shaffer. "Consumers Read Newspaper Food
Ads." ,Michigan Farm Economics, No. 197
(June, 1959), p. 2. See Bylund, p. 84.

H. M. Southworth. "Implications of Changing Patterns
of Consumption Preferences, and Motivation."
_AJAE Vol. -39, No-. S (December, 19'57), pp. N
1299-1309. See Bylund, pp. 176 -177.

Hawkins ,Stern. ."The Significance of Impulse Buying"
Today." JM, (April, 1962), pp. 59 62.

E. Home Food Preservation

Carlos Campbell. "Comme'rcial, Canning--What Does
the Future Hold?" JM, Vol. 26, No.'2 (April,
1962), pp. 44-47.

"Food Canning by U.S. Househol.ds," FER, Con, Food
Econ. Res. Divi.:Elor-ARL,LJsDApt.(easber,

.1970).

According to__Lood consumption surveys
conducted the USDA, only 34 percer--

. households canne_d_aa7-1-ols-dIOr home
during _1264,--ccmrp-a-fja with 44__ percent in 1954.
Relatively more farm thaa rural nonfarm or
urban househotatdId-cannini.--Oal 13 pe-i-ce-
ofurban househOlds,in the northeast' ed
any food, 25 percent in the northcentr-al,
percent in the south and 27 percent in the
west.

Me



605

Corrine LeBovit. "U.S. Families Still,Pteserve,
Foods atHome." NFS 140 (Max, 1972), pp. 27-28.

Households surveyed by USDA in 1965-66
canned or froze a little over a tenth of the
processed. fruits and vegetables they used.
Farm families used a much higher proportion
of home preserved food than urban families.
Comparisons with a Similar survey conducted
in 1955 shows that the proportion of all
U.S. households canning any food dropped 10
percent from 1954 to 1964. Canning at home

, was more popular than freezing. The choice
of items.for home processing was similar to
the choices of purchased canned and frozen
items.

Rut .P tro . "Home Food Preservation in U.S.
House olds." FER (June, 1971), pp. 12-15.

A comparison of 1965 and 1955 HFCS
indicates home preservation of food has
probably decreased. The proportion of house-
holds doing any canning decreased from 44 to

,34 percent and percentage of households freezing
foods has increased'from 19

of

24 percent. In-'

..--//

, creases in th proportions of households freezing
foods were reater for urban areas than the
nation as a-whole.'

F. Brand ?tIty

George Brown. and Loyalty--Fact or Fiction?"'
Advertising A e'XXIII (June. 19; 1952) , pp.

53 -55.

Ross Cunningham. "Brand\Loyalty-7-What, .Where,
How Much?" HaryAxd Business Review XXXIV-, No,
1 (January-February, 1956)-," pp. 116-128. See
Bylund, pp. 105-106.

John Farley.- "Brand Loyalty and the Economics, -of
information." J-B1XXVII,----No.-4 (October,
19 , pp. 370781.

VI. P.O-vetty and d Consumption_...-

M.Alexis and L. imon. "The Food Ma ting.--

Comti : on and --....:_..prices by IJI-Ome Grotips "
JAE, Vol. 49 (May, 7), pp:"--4-36-446

'''''''....1-,

___ThLsaiticle 1 3 in-
. co-Megroups and tliV-41-kexferidist:iiw.ps on food.-

come groups pay percent

6,6



606

on food due to lack of mobility and shop at
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ADDENDA

609-

five figures that conclude this report-were completed after

the,original paperl had nkto press. The first figure (Figure 5)

accompanies the secti in Di. Powers' paper entitled "The Impact of

Productivity,snt ie Serytce Restaurant." The following four figures

(Figures 1 throu:- 4) accompany the section in Dr. Sm4th's paper

'entitled " ood Expenditures as a Propron of Family Income by,. Income

Cl s and Family Size."
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